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Synonyms.—Peripneumony (Hippoerates), pneumonia (Aretaeus), 
peripneumonia vera (Sydenham), pneumonie fever (Huxham), pleuro- 
pneumonia, croupous or fibrinous pneumonia, lobar pneumonia, pneu- 
monitis, sthenie pneumonia, pulmonary fever, pnewmonie lobaire, 
fluxion de la poitrine, Lungenentzündung, kroupüse pneumonie. 

Definition.—Lobar pneumonia is an acute infectious disease due to 
the pneumococeus. It is characterized pathologically by an exudative in- 
flammation of the lungs and clinically by distinctive local and general 
symptoms. 

Though clinically an entity, lobar pneumonia may be caused by a 
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number of different mieroórganisms—a fact of fundamental importance 
in the prophylaxis and therapy of the disease. 


ETIOLOGY 


Lobar pneumonia may appear as a sporadie, an endemie or an epi- 
demie disease, and though it is practically ubiquitous, certain main fae- 
tors seem to govern its occurrence and spread. | 

Predisposing Causes.—GEOGRAPHICAL DrerRIBUTION.— Pneumonia oc- 
curs in all parts of the world, but is most frequent in the temperate 
zones and in regions with a wide daily range of temperature. It causes 
more deaths in North America and in Europe than does any other acute 
infeetious disease. 

Corp.—Experimentally it has been shown in animals that chilling 
of the body surface is followed by inereased bronchial secretion and, 
at times, by actual bronchitis. Clinically the frequency with which 
respiratory infection follows upon exposure to cold and wet and the 
increased incidence of pneumonia during the winter months, among out- 
door workers and in regions where there is a wide daily variation of 
temperature and humidity, are suggestive facts. But it is probable that 
the direct influence of cold has been overestimated, and its relation to 
subsequent respiratory inflammation may be more casual than causal. 
That it is not always a vital factor is evidenced by the rarity of respira- 
tory disease among the members of Arctic exploratory expeditions and 
among those who live in cold, sparsely inhabited regions. 

It may well be true that many of the cases of pneumonia that occur 
after chilling are dependent upon autogenous infection with pneumococci 
harbored temporarily in the mouth, and acquired by contact with pneu- 
monic patients or with carriers. 

CLIMATE AND SEASON.— The incidence of pneumonia shows a marked 
seasonal variation. It is greatest in the winter and early spring; less 
than twenty per cent of the cases develop in the summer, and an equal 
proportion in the autumn. The most important climatice conditions are 
abrupt changes in temperature and humidity, but the exact influence 
exercised by cold and moisture is poorly understood. The greater in- 
cidence of the disease in winter and in cold climates is undoubtedly in- 
fluenced by the indoor life with resultant increase in the opportunity 
for contact infection and, perhaps, by the increased consumption of 
aleoholie drinks. 

Autitupe.—The older view that altitude influences the morbidity 
and mortality rate of lobar pneumonia has been disproved by the statis- 
ties of the United States Army. It is said that eardiae complications 
are more frequent among those who live at high altitudes and intestinal 
complications more usual among those who live near sea level. 

SEX.—Lobar pneumonia under ordinary eonditions of life is more 
than twice as common in men as in women. That this difference of 
ineidenee is due to environmental conditions and to different degrees 
of exposure rather than to any especial susceptibility of the one or 
resistance of the other seems clear, for the higher incidence in the male 
is less evident in childhood and is not noted in institutions where the 
two sexes live under like conditions. 

Agr.—Pneumonia occurs at all ages but is most common between 
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the ages of twelve and thirty-five years. Instances of congenital pueu- 
monia are recorded. The mortality is greatest at the extremes of life. 

Race.—The morbidity and mortality are higher in the negro than 
in the white race, but it is not established whether this difference is 
due to a distinct racial character, to the lack of an inherited or acquired 
immunity to infection or to the poor hygienic conditions in which the 
negro lives. That the lack of an inherited immunity or the absence of 
immunity acquired by frequent minimum infections may be a vital factor 
is evidenced by the incidence of pneumonia among recently imported 
workers at the Panama Canal Zone, in the mines of the Rand, Africa, 
and by the decimation caused by the infection of Esquimaux and Lapps 
who migrate to temperate zones, 

OccupatTion.—In cities the incidence is greater among those who 
labor out of doors than among indoor workers. This difference cannot 
be explained on the basis of exposure alone, however, for it is not observed 
in rural communities. It may be dependent in part at least upon the 
elass of workers in the contrasted occupations and on the poorer hygienic 
living conditions, with overcrowding and filth in the homes of the former 
group. The mortality is higher among indoor workers. Further, the 
susceptibility of newly inducted troops as compared with seasoned sol- 
diers may be due as much to the overcrowding in the barracks or tents 
as to the unaccustomed exposure. 

ACUTE INFECTIONS OF THE RESPIRATORY TRACT. coto to the 
histories, pneumonia was preceded by some acute infection of the upper 
respiratory tract in nearly fifty per cent of the cases we have observed. 
Undoubtedly, the incidence of such antecedent infections would be 
higher were an accurate record obtainable. 

Toxic AaENTS.—Lobar pneumonia has been known to develop fol- 
lowing the inhalation of various irritating vapors, gases and the aspira- 
tion of different fluids. The action of these various substances may be 
in part mechanical, opening the way for infection. It would be in- 
teresting to study this group with reference to the incidence of pneu- 
monia due to Type IV pneumococeus, for it is not improbable that the 
disease whieh results is dependent upon autogenous infection with the 
type organism already present in the buceal secretion. It seems more 
likely, however, that only those individuals who are carriers of the more 
usually pathogenie types develop the disease under these conditions. 

The róle of dust as an infecting agent has been demonstrated by 
Stillman,? who isolated virulent pneumococci from the dust of the en- 
virons of patients ill with pneumonia. 

OVEREXERTION AND Worry are predisposing factors only when so pro- 
longed or marked as to cause general reduction of bodily nutrition. 

TrauMA.—True lobar pneumonia following trauma is exceedingly 
rare. It is most apt to follow crushing injuries to the chest or a direct 
blow with or without penetration of the thorax. The symptoms usually 
develop within a few days of the injury and the sputum is often more 
hemorrhagic than is the rule in the cases arising in the usual way. 

PrREGNANCY.—The relative infrequency of lobar pneumonia during 
pregnancy may be due to the limited exposure of pregnant women to 
infection, to the relatively low incidence in women or to a form of re- 
sistance the nature of which is not understood. 

Previous ArracK.—It is well known that an individual may have 
pneumonia several or more times; in fact, Norris records a history of 
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repeated attacks in the records of 13.6 per cent of the patients he stud- 
ied. This happening has given rise to the erroneous view that infection 
with the pneumoeoecus is followed by a predisposition to reinfection 
rather than by an immunity. Cecil and Blake? have demonstrated ex- 
perimentally that monkeys convalescent from an infection with one type 
of the pneumococcus could not be reinfected with the same type of 
pneumococeus but that they were susceptible to infection with pneu- 
mococei of any of the other types. Thus it has been shown that the 
immunity and recurrent attacks of pneumonia in the same individual 
are to be regarded as due nearly always to different strains of the pneu- 
mococcus, each producing specific immunity to it, but not giving rise 
to immunity to the other strains. When several attacks of pneumonia 
due to the same type pneumococeus do oceur in an individual, a focus 
of ehronie infection should be sought for especially in the upper re- 
spiratory tract. 

ALCOHOLISM.—It is questionable if alcoholism is an important pre- 
disposing factor except when it is excessive. The increased incidence 
of pneumonia among alcoholics is probably due more to exposure, gen- 
eral habits of life, ete., than to any direct influence of the alcohol itself. 

ASSOCIATION WITH OTHER DiskAses.—Typhoid fever and lobar pneu- 
monia rarely coexist. The term typhoid pneumonia should be restricted 
to designate pneumonia due to the Bacillus typhosus and not applied 
to pulmonary consolidation of different causation. 

Influenza is frequently complicated by the development of pneumo- 
nia and the mortality is enhanced greatly thereby. The consolidation 
is usually lobular, often pseudolobar, occasionally true lobar in type. 
These pneumonias may be due to the streptococcus, the pneumococeus 
(most often Type IV) or to the influenza bacillus. 

Pulmonary tuberculosis, according to Flick’s statisties,* is preceded 
by an attack of lobar pneumonia in nearly one-fifth of the cases studied. 
In the writer’s opinion such an association is far less frequent, for 
careful analysis of the history will often disclose the fact that the 
acute initial symptoms were not due to a pneumococcus infection but 
to an acute tuberculous lesion clinically indistinguishable at the time 
from lobar pneumonia. Apical pneumonia and cases of delayed reso- 
lution may be confused with tuberculosis. Pneumococeus pneumonia is 
an uncommon complication of phthisis, and though it may not influence 
the course of many cases, it often leads to a recrudescence of a quiescent 
lesion and, at times, to the development of disseminated tuberculosis. 

When lobar pneumonia develops in the course of diabetes mellitus, 
it has an exceedingly high death rate, and in these cases gangrene of 
the lung is a more frequent complication than it is otherwise. 

In other chronic diseases pneumonia is a very usual terminal event, 
but it is much more frequently of the lobular than the lobar variety. 
When true lobar pneumonia does occur the onset is insidious, the course 
atypical and the mortality rate unusually high. 

The relation of focal infections with the pneumococcus to the develop- 
ment of pneumonia has not been sufficiently studied. That there may 
be an important etiological relationship is evidenced by the cases of two 
patients, each with a chronic infection of a paranasal sinus due to Type 
II pneumococcus, both of whom developed subsequently a lobar pneu- 
monia due to the same type organism. 
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Exciting Cause: the Organism.—The synonyms for this organism, 
as designated by various investigators, are: Micrococcus pasteuri (Stern- 
berg), Diplococcus pneumonie (Weichselbaum), Pneumoeoeeus (Frün- 
kel), Microbe septicemique du salive (Pasteur), Micrococcus lanceolatus. 

Weichselbaum ë pointed out the fact that pulmonary consolidation 
may be caused by many different organisms, but the overwhelming fre- 
quency with which the pneumococcus occurs as the cause of lobar solidifi- 
cation of the lungs has led to the restriction of the term ‘‘lobar pneumo- 
nia’’ clinically to describe the disease due to that particular parasite. 

This article deals only with pneumonia due to the pneumococcus. 
A consideration of the diseases due to infection of the lungs with vari- 
ous other mieroórganisms will be found in other sections. 

In 1880, Sternberg isolated an encapsulated diplococcus from his 
own saliva, with which he produced a fatal sepsis in rabbits. Almost 
at the same time and independently, Pasteur made a similar discovery 
in the saliva of a child with rabies. Neither recognized the pathogenic 
properties of the organism at that time, and it is to Eberth,® but more 
especially to Frankel,’ that the credit is due for indicating the rela- 
tionship of pneumococcus to pneumonia. 

Fränkel demonstrated its frequent occurrence in lobar pneumonia, 
described its pathogenic and biologie characteristics and gave it the 
name by which it is most generally known. His findings were confirmed 
and elaborated by Weichselbaum, who identified the pneumococcus in 
the blood and the tissues of a large series of cases of pneumonia. 

1. MonPHoLoav.— The pneumococcus is typically a diplococeus; the 
individual members of each pair of cocci are laneet-shaped with flat 
surfaces opposed, but marked variations of size and shape are often 
noted, so that oval and bacillary forms may be seen in the same or in 
different cultures. In young actively growing cultures in fluid media 
chain formation may occur, but it is rarely seen when the growth is 
more sluggish and on solid media. In old cultures involution forms 
may scarcely be recognizable as the pneumococcus and even the char- 
acteristic staining reactions may be lost. 

The organism is encapsulated, nonmotile and does not form spores. 
The capsule is most readily demonstrated in freshly isolated strains or 
when the young growth on suitable enriched media is examined. It 
appears as a halo about the cocci, and is pale or stained, depending 
upon the method of demonstration utilized. The capsule is most volu- 
minous in the Type III Pneumococcus mucosus, and is well developed 
in recently isolated virulent strains of Type I and Type II, whereas in 
Type IV, though sometimes well formed, it may be scanty or absent. 
The function of the capsule is not definitely understood, though it is 
thought to be protective and may be an index of virulence. 

The pneumococcus stains readily with the ordinary aniline dyes and 
is not decolorized by Gram’s method (it is Gram-positive). 

2. CULTURAL CHARACTERISTICS.—The organism can be grown on 
ordinary culture media but is very sensitive to variations in reaction 
and composition. Optimum conditions for luxuriant development are 
found when the media are prepared directly with infusion of beef, 
when sterilization is accomplished by the Arnold method and when the 
reaction is neutral or from 0.3 to 0.5 acid to phenolphthalein. The 
optimum temperature for incubation is 37° C. (98.6° F.), but growth 
will take place at a temperature as low as 25? C. (77° F.) and as high as 
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41° C. (105.8? F.). Its thermal death point is 52° C. (125.6° F.) for 
ten minutes. It is a facultative anaérobe and is not sensitive to changes 
of oxygen tension. On media prepared with beef extract the growth is 
scanty and poor, but on meat infusion agar enriched with blood the 
colonies are round, moist, discrete, translucent, with well defined edges. 
The center of the colony is darker than the granular periphery and 
the growth is surrounded by a zone of greenish discoloration. 

The growth in broth is diffuse, leading to uniform turbidity of the 
medium; but after twenty-four hours, as autolysis of the cocci occurs the 
clouding clears. No pellicle forms, but there is floceulent sedimentation. 

Gelatin is not a suitable medium for cultivation of the organism, but 
when pneumococeus is grown upon it, no liquefaction occurs. 

In milk and in inulin-serum water the pneumococcus forms acid, with 
consequent coagulation of the medium. Fermentation of inulin is a 
characteristic property of pneumococcus utilized in the identification of 
the organism. Inasmuch, however, as some strains do not ferment inulin 
and others ferment it only at times, the test is of only confirmatory 
value and negative results are of little worth. 

On media enriched with simple carbohydrates, the initial growth of 
pneumoeoeeus is increased, but due to acid formation resulting from 
fermentation of the sugars, growth is inhibited early. The addition of 
calcium carbonate to such media will prolong the period of growth. 

3. DIFFERENTIAL CULTURAL Reactions.—The pneumoeoceus is often 
difficult to differentiate from some strains of streptococcus, and to dis- 
tinguish them eertain eultural tests are especially helpful. 

Colonies of pneumocoeeus on blood agar are surrounded by a green 
zone of methemoglobin. 

Pneumoeoeeus generally leads to fermentation of inulin, whereas 
streptococcus does not. Pneumocoecus rarely causes precipitation in 
serum glucose agar (0.5 per cent glucose and ascitie fluid with a spe- 
cific gravity of 1.015 or more), whereas streptococcus regularly does. 
The pneumococcus undergoes solution in bile due to the presence of 
cholic acid (Neufeld), whereas the streptococcus is not dissolved. This 
bile solubility test is recognized as a valuable differentiating character 
of the pneumococeus. The test may be carried out with whole bile or 
with a 10 per cent solution of sodium taurocholate or sodium glyco- 
cholate in 0.85 per cent salt solution. One-fifth to one-tenth volume 
of bile will cause solution of an actively growing broth culture of pneu- 
mococcus. The presence of serum inhibits the reaction, and avirulent 
strains are less constantly dissolved than are virulent ones. 

The Pnewmococeus mucosus forms a more abundant confluent, 
heaped-up sticky growth on the surface of solid media that character- 
istically ‘‘strings out’? when a needle is raised from its surface. It 
is distinguished from Streptococcus mucosus by its solubility in bile, 
its power to ferment inulin, the greenish discoloration of blood media 
caused by it and its virulence for mice. 

In brief, certain characteristics of the pneumocoecus serve to dif- 
ferentiate it from allied organisms, especially the streptococcus. Finally, 
the specific reactions of various strains of pneumococci with their 
homologous immune sera definitely establish their identity. 

_ 4. Viasmiry.—The life of pneumococeus on artificial media is rela- 
tively short, and unless frequent transfers are made or special methods 
are employed the organism rapidly dies. Kept in the ice chest, cultures 


ETIOLOGY yi 


in blood broth may remain viable for several weeks, and if the spleens 
of infected mice are dried in vacuo and kept in the dark, the organism 
may be recovered by animal inoculation after a period of months.’ 
Even on suitable media the pneumococcus sometimes fails to grow, but 
this is unusual if infected blood is added. Recent transfers to meat 
infusion broth grow poorly, but with frequent transplanting the or- 
ganism grows more readily. Chesney has shown that transfers made 
during the period of maximum growth multiply readily and without 
the period of lag characteristic of older cultures. 

5. VIRULENCE.— The virulence of the pneumoeoceus varies greatly. 
It is inereased by passage through susceptible animals and attenuated 
by prolonged artificial cultivation. Recently isolated strains are usually 
very virulent for susceptible animals, but virulence is a relative term 
and varies for different hosts, so that an estimate of the infectivity of 
the organism for one animal is not necessarily a measure of its invasive- 
ness for another. It is only generally true that a given strain of pneu- 
mocoeci virulent for man will be virulent for mice, and vice versa. 

To what extent the increased or decreased incidence of pneumonia 
is dependent upon variations in the virulence of the pneumococcus has 
been the subject of much discussion. The fact that the invasive power 
of the organism may be enhanced by passage through animals and les- 
sened by prolonged artificial cultivation offers some support for this 
idea. But virulence is not absolute; it is relative to and dependent 
upon the resisting power of the host, which may vary as widely as the 
invasive ability of the organism. Outbreaks of pneumonia are surely 
determined as much by variations in the susceptibility of the invaded 
as by the virulence of the invader—a fact admirably illustrated by the 
ease of healthy carriers who may harbor pathogenic types of the pneu- 
moeoeeus without developing pneumonia. 

6. Toxin Formation.—It has not been shown that the pneumococcus 
forms a true soluble toxin, and the manifestations of pneumococcus in- 
feetion are variously attributed to the aetion of liberated endotoxins, 
to intoxieation with poisonous split produets resulting from the disin- 
tegration of bacterial protein and to the products set free by the meta- 
bolic activities of the organism itself. Autolysates of the cocci are hemo- 
lytie and toxie, and though both of these properties are lessened by the 
action of immune serum, neutralization is not complete nor is it abso- 
lutely specific. Both the lytic and the anaphylatoxie action vary with 
the virulence of the organism and both are thermolabile, removed by 
filtration through a Berkefeld filter and by tryptie digestion. Accord- 
ing to Dochez and Avery, the hemotoxin exists preformed in the bac- 
terial cell as a hemolytie endotoxin. 

Recently these observers have confirmed and extended the observa- 
tion of Kraus ? on the formation by the pneumoeoceus of a soluble sub- 
stance in culture media. This specific precipitable substance found in 
the cell-free fluid of young cultures not only is demonstrable in vitro, 
but is present also in the blood and urine of infected animals and of 
patients with pneumonia. It is thermostabile and is not destroyed by 
precipitation with alcohol, ether or acetone, or by digestion with trypsin.*° 

The demonstration of this substance in the blood and urine of in- 
fected individuals is of real diagnostic and prognostic value, and when 
it is exereted in large amounts is a sign of unfavorable import. To 
what extent this precipitable substance may be responsible for the in- 
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toxieation present in infections with pneumoeoceus is not established. 

7. BroLoarcAL CuassiricaTion.—Neufeld and his co-workers first 
clearly indicated that groups of pneumococci could be differentiated 
from one another by their immunologic reactions, and Dochez, Cole and 
his associates at the Hospital of The Rockefeller Institute established 
the differentiation of the species into four definite types. Lister has 
further refined the classification. 

The classification is made on immunological and cultural tests and on 
morphological characters. Pneumococci isolated from numerous cases 
of pneumonia were studied; animals were immunized to each of many 
strains; and the immunity reactions of all were tested against each serum 
thus obtained. Agglutination, precipitation and protection experiments 
clearly established the existence of at least four groups of organisms 
arbitrarily designated Types I, II, III and IV. Individual members 
of Types I and II show no distinetive morphologieal or eultural proper- 
ties, but each possesses immunologie characters common to other mem- 
bers of the homologous group and different from those of other groups. 
Many atypieal strains of Type II have been studied but the signifieance 
of this finding is not established. Type III is the Pnewmococcus mucosus 
and it is distinguished from the other types by morphologie and cultural 
differences as well as by immunologie reactions. All members of this 
type provoke a common immunity response. 

Type IV consists of heterogeneous strains that are not interrelated, 
and only small groups of this type have common immunologic properties. 

Types I, II and III include about 80 per cent of all strains responsi- 
ble for infection in man. Type IV includes about 20 per cent of the 
strains isolated from lobar pneumonia and is the variety generally found 
in the bueeal secretions of normal individuals. 


PNEUMOCOCCUS INCIDENCE 
Type Per cent 
I 33.3 
II 29.3 
II Atypical 4.2 
TII 13.0 
IV 20.3 


From this table of Avery, Chickering, Cole and Dochez,! it is seen 
that Types I and II are the usual cause of infection and are responsible 
for over 60 per cent of the cases of lobar pneumonia studied. "Type III 
is an infrequent eause of infection, and Type IV is the etiologieal agent 
in about 20 per cent of the cases, the incidence of disease due to it 
varying in different places 
_ According to Cecil, Baldwin and Larsen, young people are especially 
liable to infection with pneumoeoeeus Type I and elderly people to in- 
fection with pneumococcus Type IIT, whereas there is no relation be- 
tween age and the predilection to infection with Types II and IV. 

The relative incidence of infections due to the several types varies 
from year to year and this is undoubtedly a faetor in determining the 
differing mortality noted in epidemics. 

Immunization of horses with strains of Type I or II results in the 
development of a serum of reasonably high titer. Such sera are effi- 
eaeious against members of the homologous group, but are without pro- 
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teetive value against individuals of the other type. Immunization with 
Type III has not yielded a satisfactory protective serum, and though 
eomparatively potent sera ean be developed by inoculations of members 
of Type IV, such sera protect only against the organism used to produce 
them and lack the power to prevent the progress of infection due to 
other members of the same type. 

The identification of the particular type of pneumococcus responsible 
for infection in large numbers of cases has led to a revision of our ideas 
of the epidemiology of lobar pneumonia, and it furnishes a better basis 
for prognosis and for specifice therapy in individual eases. 

8. ISOLATION or PwNEUMOCOCCUS AND DETERMINATION OF TyYPE.— 
A. From Sputum.—(i) Stained Smear Preparations.—Direct spreads of 
sputum are stained by Gram’s method and with a capsule stain. The 
pneumoeoeeus is readily recognized by its morphology and Type III 
may be identified by its very abundant capsule. 

(ii) Mouse Inoeulation.—The sputum is carefully washed in several 
changes of sterile salt solution to free it of contaminating organisms and 
a small bit is then emulsified with sterile broth or salt solution. With 
aseptic precautions 1 e.c. of this emulsion is inoculated into the peri- 
toneal cavity of a white mouse and as soon as the mouse appears ill, 
a drop of peritoneal exudate is removed by aspiration. If smear 
preparations show very numerous pneumococci the animal is killed and 
the determination of type is made; if the organisms are few the animal 
is allowed to live and later test aspirations are made, or the animal is 
allowed to die. At autopsy the peritoneal cavity is opened with sterile 
precautions and both cultures and films made from the exudate to prove 
the pneumoeoceus is present in pure culture. 

A modification of this method of value rapidly to identify the type 
of a given strain of the micrococcus was reported in 1929 by Park. Four 
or five hours after a mouse has been inoculated intraperitoneally with a 
suspension of the organism, several drops of the peritoneal exudate are 
mixed on a glass slide with an equal amount of the several known type 
sera, the preparation is stained with fuchsin and examined with the 
microscope. The demonstration microscopically of agglutination accord- 
ing to this technic makes possible within a few hours the typing of a given 
strain of pneumoeoceus. 

The organism should be identified also by cultural tests. The peri- 
toneal exudate from the mouse is washed out with sterile salt solution 
and the washings are centrifuged at low speed to remove the fibrin and 
cells. The supernatant bacterial suspension is transferred to another 
tube and centrifuged at high speed until the pneumococci are sedimented. 
The fluid is then decanted and the bacterial sediment is taken up in 
sufficient salt solution to make a suspension of about the opacity of an 
18-hour broth culture of the organism. Fractions of this suspension 
are used for macroscopic agglutination tests, being mixed with dilutions 
of immune serum in equal quantities. The concentration of serum re- 
quired will vary with the titer of the serum employed, but it is neces- 
sary that the dilution be found which causes agglutination of the homolo- 
gous type and does not cause eross-agglutination of the other types 
before a given serum can be utilized in carrying out the test. 

The agglutination test is not satisfactory when other organisms are 
present in large numbers ; and when this is the ease the precipitin method, 
as described by Blake, should be utilized. 
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The peritoneal exudate prepared according to this technic is im- 
mediately centrifuged at high speed until the supernatant fluid is water- 
clear. The clear fluid is mixed in quantities of 0.5 c.c. with equal 
quantities of antipneumococeus serum and a specific precipitation 
promptly occurs in the tube containing the homologous immune serum. 
This test is consistently positive with Types I, II and III and negative 
with Type IV. To identify the atypical strains of Type II it 1s neces- 
sary to use two dilutions of serum in the test. The typical Type II causes 
precipitation in both diluted and undiluted serum, whereas variants in 
this type precipitate only the undiluted serum. The precipitin test 1s 
not interfered with by the presence of other organisms. 

B. From Blood Culture-—Cultures of the blood are made as de- 
scribed, and the organism identified as the pneumocoeeus. Ten c.c. of 
the infected blood broth are centrifuged at low speed to remove blood 
cells and the supernatant fluid transferred to another tube. This is 
centrifuged at high speed and the sedimented bacteria are resuspended 
in sterile salt solution. The type of pneumoeoceus is then determined 
by macroscopic agglutination tests. 

C. From Spinal Fluid, Empyema and Lung Puncture.—The type of 
pneumoeoeeus obtained from these sources is determined according to the 
foregoing methods. 

Lung puncture is a procedure to which recourse need rarely be had, 
but when it is carried out cultures should be made directly in bouillon. 

D. Determination of Types of Pnewmococcus by Means of Specific 
Precipitin Reaction in the Urine.—Reference has already been made to 
the fact that a certain percentage of patients with lobar pneumonia 
excrete in the urine at some stage of their disease a soluble precipitable 
substance of pneumococcus origin. This substance gives a specific pre- 
cipitin reaction with antipneumoeoeeie serum corresponding in type to 
the organism causing the infection. The test for it does not supplant 
the usual bacteriological methods, but is useful in that in some cases an 
immediate diagnosis of type can be made from a study of the urine. 

The urine, concentrated or as passed, is centrifuged and when water- 
clear is mixed in amounts of 0.5 c.c. each with equal quantities of anti- 
pneumoeoecie serum of the various types. A precipitate is formed im- 
mediately or after incubation for one hour at 37? C. (98.6? F.). The 
reaction may be slight or marked. Long ineubation should be avoided 
as bacterial growth may obscure the result. 

9. CARRIERS.— Ever since the observations of Pasteur and of Stern- 
berg, it has been known that the pneumoeoceus is present in the mouths 
of many healthy people, but it is only of recent date that the importance 
of this fact has been appreciated in studying the epidemiology of 
pneumonia. It is now generally conceded that the types of pneumococcus 
ordinarily harbored in the buccal secretions of the healthy are the more 
or less saprophytic Type IV, the infrequent Type III and atypical 
Type II, relatively uncommon causes of lobar pneumonia; and that 
in the healthy the more pathogenic types are not usually found. But 
often in those convalescent or recently recovered from the disease, in 
those intimately exposed to patients with pneumonia and very rarely 
in a healthy individual who has not been in contact with the disease, 
the more parasitic Type I and Type II are present. These individuals 
—and of them more particularly the convalescent and those intimately 
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exposed to the disease—are real carriers, and it is probable that through 
their agency the disease is often spread. 

10. EPipEMrIOLOGY.—Epidemies of pneumonia are not uncommon and 
the statistics collected by Wells admirably indicate the special peculiari- 
ties of many of those that have occurred. The reported outbreaks were 
noted most commonly in the winter and spring, and were rarely ex- 
tensive except in barracks, prisons and hospitals. 

The epidemiological studies of Stillman indicate that the disease is 
spread directly through contact of the healthy with patients ill with 
pneumonia, with carriers healthy and convalescent and through infected 
dust; and they emphasize the need of isolation to prevent the dissemina- 
tion of the disease. 

ll. PNEUMOCOCCUS IN APPARENTLY HEALTHY IÍNDIVIDUALS.—Exten- 
sive observations have shown that the pneumococeus occurs in the buccal 
secretions of the healthy in from 15 to 85 per cent of all cases examined. 
Longeope and Fox showed a low incidence for November, an exceedingly 
great inerease in December and January and a slow return to a low 
ineidenee in Mareh and April. 

The frequency with which pneumocoeeus occurs in the saliva is inde- 
pendent of the place of residence and the kind of occupation but, ae- 
cording to Buerger, the organism is found more often in males than in 
females. 

Dochez and Avery ? showed that a large percentage of individuals 
in intimate contact with active cases of lobar pneumonia, due to infec- 
tion with Types I and II pneumococci, harbor in their buccal secretions 
organisms of the type responsible for the disease. They likewise demon- 
strated the infrequent occurrence of these highly parasitic types in any 
except those exposed to infection or in those convalescent from pneu- 
monia. 

Stillman,’ in elaborate epidemiological studies based on these find- 
ings, studied the saliva of 942 healthy individuals, some in contact with 
lobar pneumonia. From the saliva of 450 (or 47 per cent), one or more 
types of pneumocoeeei were isolated ; and from 492 individuals no pneu- 
mocoeci could be recovered at the time of the examination. The ap- 
pended table summarizes the frequeney of oceurrenee of the various 
tvpes: 


PNEUMOCOCCUS INCIDENCE INCIDENCE 
Type No. Per cent 
I 34 7.0 
II 22 4.5 
Ila 1 0.2 
IIb 26 5.8 
IIx 47 9.7 
III 85 25 
IV 271 55.8 
Pneumoeoeeus present.... 450 
if absent .... 492 
942 


In view of these studies it is elear that Types IV, IIT, IIb and IIx 
must be regarded as normal inhabitants of the healthy mouth, and that 
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Types I and II rarely occur in tne saliva, except of those convalescent 
from infection or of those exposed to the disease lobar pneumonia, The 
latter fact is borne out by the demonstration of these types in only 0.8 
per cent of the healthy as compared with an incidence of 11 per eent 
in the mouths of those convalescent or recently recovered from pneumonia 
and in those individuals who have been in contact with them. 

These data indicate the epidemiological importance of contact as a 
means of disseminating the disease and show that it may be spread by 
associating with patients, convalescents, healthy carriers or through the 
agency of infected dust. They show further that the types responsible 
for most of the cases of pneumonia are rarely demonstrable in healthy 
people who have not been exposed to the disease. 

If autogenous infection with one of the types normally present in 
the mouth oceurs, it is due to altered resistance of the host as often 
perhaps as to enhanced virulence of the micrococcus or to a combination 
of these two factors. 

12. PNeumMococcus OUTSIDE THE Bopy.—The pneumoeoceus is a very 
delicate organism and soon dies outside the body. Even in cultures 
it succumbs rapidly unless conditions are optimum. It is readily killed 
by exposure to sunlight, by treatment with ordinary disinfeetants and 
hy heat. In sputum it is fairly resistant. In moist sputum at room 
temperature and in the dark the organism has an average viability of 
about fourteen days; in strong light of less than five days. At 0? C. 
it may live 35 days, but when moist it is killed by exposure to 52? C. 
(125.6? F.) for ten minutes. 

In powdered sputum the pneumoeoceus dies in from one to four 
hours, depending upon the exposure to light. In dried sputum in the 
dark it survives on an average for 35 days; in diffuse light 30 days; but 
in direet sunlight less than four hours. 

According to Stillman, the pneumoeoeeus was demonstrable in the 
dust of patients’ quarters in over 53 per cent of the eases studied, and 
in every case the same type was present in the dust as was responsible 
for the illness. Growth developed in cultures of dust as long as 16 days 
after the patient was removed from the souree where it was obtained, 
but generally the dust became free of pneumococci sooner than did the 
saliva of individuals exposed to the disease. 

18. ParHoGENEsIS.— The why of infection with, and the wherefore of 
resistance of partieular individuals to, the pneumoeoceus are still moot. 
The usual mode of infection, the route by which the micrococeus reaches 
the lungs, are questions that await still final determination. 

The aspiration or inhalation theory is the one accepted generally 
and there is much evidence to support it. The frequeney with which 
an aeute infection of the upper respiratory traet antedates the onset 
of pneumonia, the epidemiological studies of Stillman, the insufflation 
experiments of Lamar and Meltzer,'5 the instances of so-called anesthesia 
or aspiration pneumonia, all point to the aérogenous transmission. The 
experiments of Cecil and Blake !* validate this view even more definitely. 
They demonstrated that when virulent pneumocoeci are injeeted into 
the traehea of monkeys, an inflammatory reaetion is set up in the inter- 
stitial portions of the lungs which advances from the hilum by way of the 
peribronchial and septal tissues and lymphaties and extends finally into 
we iege spaces synchronously with the formation of an exudate in 

e alveoli. 
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Granted a primal and aérogenous route of infection with the pneu- 
mococcus, the fact that pneumonia has not been produced experimentally 
when the microdrganisms were introduced into the upper respiratory 
traet has led to the view that the aspirated bacteria are transported to 
the lungs by a circuitous route. It has been suggested that they enter 
the capillaries—vascular and lymphatic—of the upper respiratory tract 
and that they reach the lungs by a hematogenous or by a lymphogenous 
way. This predicates usually the occurrence of a bacteremia as an an- 
tecedent to the development of pulmonary consolidation, and instances 
have been cited in which pneumococci have been grown in cultures of 
the blood before the signs of pulmonary consolidation have developed. 
However, such evidence is not eonelusive for, as is well known, the local 
pathological manifestations of early localized consolidation of the lungs 
may be overlooked. More suggestive, perhaps, are the disproportions 
between the constitutional symptoms and the extent of the local in- 
flammatory changes in the lungs noted in many patients, the occasional 
occurrence of a so-called primary settling of the pneumococcus in the 
meninges or in the peritoneum and the analogy with epidemic cerebro- 
spinal meningitis. 

14. Immuniry.—An epidemic and endemic disease, self-limited and 
usually terminating abruptly, pneumonia apparently offers problems in 
immunity that should be readily solved, but study has shown the ease 
to be otherwise. 

The relative resistance of man to infection with the pneumococcus, 
as evidenced by the infrequency of a sepsis without metastatic localiza- 
tion, has been attributed by some (Dold) to opsonins and bactericidal 
substances occasionally present in the serum of normal individuals. But 
this thesis is negatived by the absence of increased protective power 
of the serum of those recovered from pneumonia, in which these bodies 
are more constantly and more abundantly present. 

The immunity that develops in favorable cases of the disease is under- 
stood better, and study of the phenomena associated with crisis has cast 
light upon the whole subject of immunity to the pneumococcus. It is 
known that crisis is not due to anatomic changes in the lung or to a 
sudden loss of virulence of the pneumoeoceus (Rosenow) ; that the per- 
centage of positive blood cultures and the intensity of the blood invasion, 
if present, decrease as crisis or lysis is approached, and that the number 
of viable organisms that ean be isolated from material obtained by punc- 
ture of the lung diminishes perhaps even to zero during or after crisis. 

The literature abounds with contradictory explanations of the eondi- 
tions responsible for the production of these changes and for the protec- 
tion produced experimentally in animals. According to Clough,** 
the only antibodies that appear in significant quantities are substances 
that promote phagocytosis. He has shown that serum obtained after 
crisis causes active phagocytosis of the homologous virulent strain and 
that with the increased phagocytic power of the serum there is a parallel 
increase of its power to protect mice against infection with the homol- 
ogous type. 

Inasmuch as the phagocytie activity of such serum parallels its pro- 
tective power for mice in time of appearance, incidence and in strict 
specificity, it would seem that the protective power depends upon and 
is due to its power of producing phagocytosis. 

A state of hypersensitiveness to the protein of pneumococcus has 


14 ACUTE LOBAR PNEUMONIA 


heen demonstrated in some eases of pneumonia, but its development is 
inconstant. It does seem, however, that an allergie state may be re- 
sponsible for many of the manifestations of the disease. The predomi- 
nantly exudative eharaeter of the local reaction, its intra-alveolar, non- 
interstitial localization and the abrupt onset all resemble the type of 
response caused by experimental infeetion in sensitized animals. 

Finally, although baeteriotropins, agglutinins, lysins, opsonins and 
cther antibodies may each in varying degree contribute to the immunity 
against the pneumococcus, the exact rôle played by each has not been 
established. Mh 

Individual immunity depends upon a number of factors—activi- 
ties of the leukocytes and of the alveolar epithelium, agglutinins, pre- 
eipitins, opsonins, complement-fixing substances and so-called ''pro- 
tective bodies." The last are substances which prevent the death of 
mice that are injected simultaneously with them and with an otherwise 
lethal dose of virulent pneumococci. These bodies, like other immune 
bodies, are highly specific and are demonstrable usually in the blood of 
patients at or just before the time of crisis. In addition, Avery has 
shown that in pneumonia a so-called ‘‘soluble substance’’ is formed that, 
like the **proteetive bodies,’’ is specifie for each type of pneumococcus, 
is nontoxie and nonantigenie but is capable of neutralizing the immune 
substance formed by the patient. It is a polysaccharide present always 
in the filtrates of cultures of virulent pneumococci and is found often 
in the blood of patients with pneumococcie sepsis, in the urine of severe 
cases of pneumonia and in the purulent exudate of empyema. It orig- 
inates in the capsule of the mieroórganism and enhances the virulence 
of the latter by preventing the phagocytosis of it. 

One of the important functions of the immune bodies is to prevent 
the entrance of the pneumococeus into the general circulation. In those 
who die of pneumonia, these bodies are rarely demonstrable and sepsis 
is frequent. Large amounts of Avery’s soluble substance are present in 
the serum and in the urine of such patients, and one may infer that 
the immune bodies were neutralized by it with a resultant invasion of 
the blood stream of the pneumococcus. 

Clough,?* Blake,” and Robertson and Sia 2* have demonstrated that 
the immune bodies, like opsonin, are necessary for the phagocytosis of 
virulent pneumococci, and, as it has been shown that the final destruction 
of pneumococci is accomplished by the leukocytes, the important róle 
played by these antibodies becomes apparent. 

Just as the protective bodies favor phagocytosis, so the soluble sub- 
stance of Avery interferes with this activity of the leukocytes by neutral- 
izing the immune bodies and permits the pneumococcus to maintain its 
virulence. 

In infections with the pneumococcus, the ultimate outcome depends 
on whether the pneumococci or the leukocytes gain supremacy. If the 
patient produces enough immune bodies, the infection will be kept local- 
ized in the lung and recovery will probably follow. Contrariwise, if the 
pneumococcus produces the soluble substance in amounts more than 
sufficient to neutralize the immune bodies, phagocytosis is prevented, 
infection spreads, pneumococci invade the general circulation and the 
patient dies with a pneumococeus sepsis. 
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General Course of a Typical Case.—The disease usually sets in 
abruptly, generally with a rigor. This is of variable duration, occa- 
sionally lasting an hour or more. During it there is apprehension, the 
teeth chatter, there is generalized shivering, the patient complains of 
feeling cold and is so ill he takes to bed. The chill gradually subsides 
and in place of a feeling of cold, a sensation of unbearable heat comes 
on. The skin and mucous membranes, pale during the rigor, become 
flushed and red, a throbbing headache often develops, and either torpor 
or delirium may appear. There is anorexia and oftentimes vomiting. 
o vor at is elevated and may rise to 104° or 105° F. (40° or 

Ole Gs)" 

Usually at onset or after the rigor there is intense thoracie pain 
increased by respiratory effort—deep breathing, laughing, coughing, 
yawning or sneezing—so severe as to cause cessation of all voluntary 
activities. The respirations are rapid, superficial, often slightly irregu- 
lar, labored and interrupted by a dry, hacking cough. 

The patient is manifestly ill and the history, with the finding of 
dyspnea, flushed skin and often cyanosis, bright, glistening eyes, rapid, 
shallow respiration, expiratory grunt, dilatation of the nostrils with each 
breath, accelerated pulse, fever, the complaint of thoracic pain and the 
hacking cough, arouses the definite suspicion of a developing pneumonia. 
Examination of the lungs, however, may discover only limited expansion 
of one side of the chest, suppressed breath sounds or a pleural friction 
rub. 

After 24 to 72 hours the thoracic pain diminishes in intensity, the 
cough becomes productive, leading to the expulsion of characteristic 
sputum, herpes appears on the lips or other parts of the face, the fever 
continues at the same or at a higher level, the tachycardia is unchanged 
and a tympanitie note is elicited over an area of the chest where, too, 
there may be suppression of breath sounds, erepitation or tubular 
breathing. 

In mild cases these symptoms persist for several days. By the sixth 
or eighth day they may become more marked, the pulse more rapid and 
weaker, the cyanosis more pronounced, while outspoken signs of con- 
solidation of the lung that have developed may spread or resolution may 
begin. 

At a varying period after onset the crisis may occur. The tempera- 
ture suddenly falls, reaching normal in 10 to 24 hours, beads of per- 
spiration appear on the face and soon the entire body is bathed in a 
copious sweat. Respiration becomes easier, slower, less labored, the 
color improves and the disagreeable symptoms associated with fever dis- 
appear. The sensorium clears and the patient passes from a state of 
extreme illness and discomfort to one of comparative well-being. 

In more severe cases crisis fails to develop, dyspnea and cyanosis in- 
crease, the temperature continues high or, though it falls even to normal, 
the condition of the patient does not improve. The pulse becomes more 
rapid and weaker, restlessness and anxiety develop and collapse follows. 

In other instances crisis is delayed or never occurs, and a case with 
mild symptoms may suddenly develop very grave and untoward mani- 
festations. 
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Clinical History —Incusation Puriop.—The period of incubation is 
not definitely established. It is probably short and is variously esti- 
mated at from one to eight days. Of especial value in the determina- 
tion of the time for incubation are the cases in which pneumonia fol- 
lcws trauma. In observed instances the time between the injury and 
the chill of onset has varied from a few hours to one or two days. 

PRODROMAL Symproms.—Prodromal symptoms are generally lacking, 
though not infrequently a history is obtained of antecedent thoracic 
pain, anorexia, headache, lassitude, an acute bronchitis, vomiting, ton- 
sillitis, joint and musele pains, epistaxis, abdominal pain, ete.—none of 
which is characteristic. The most common prodrome is a mild acute 
respiratory infection. The frequency with which such a history is ob- 
tained will depend in large measure upon the care with which the inves- 
tigation is made. 

Onset.—The onset with chill is by far the most frequent. Accord- 
ing to Norris,” of 9,851 cases, 58.18 per cent had a rigor; of 2,334 cases, 
30.12 per cent had chilliness; of 217 cases, 12.44 per cent had repeated 
rigors. Jurgensen states that 60 per cent of all cases have either a chill 
or chilly sensations at the onset. 

The presence or absence of this symptom depends upon the individual 
attacked and upon the type of the infecting pneumococcus. It is un- 
common in children, in whom a convulsion is of more frequent occur- 
rence; and in the aged, asthenie or alcoholic it is often lacking. In the 
latter groups the onset is gradual in about half of the cases. A true rigor 
occurs most frequently in cases of infection with pneumococcus Type I 
(70 per cent) and least frequently in those due to pneumococcus Type 
IV (55 per cent ?*). 

The rigor of onset may last as long as nine hours (Nothnagel) and 
it may be repeated. 

Symptoms DURING Progress or DisEAsE.—(a) Fever.—During or 
just after the initial ehill the temperature rises abruptly and reaches its 
summit on the first or second day. In eases that have no chill at onset 
the temperature may rise rapidly, but occasionally the ascent is slower 
and may continue 3 or 4 days before attaining a maximum. 

As a rule, the fever remains at a fairly constant level from onset to 
crisis with small remissions of 0.5°-1° F. (0.8°-0.5° C.) in the twenty- 
four hours. The average maximum is 103° F. (39.4° C.), though in 
many cases a higher level is maintained and a temperature of 105° or 
106° F. (40.5° or 41.1? C.) is not uncommon. 

Instead of a continued or subcontinued elevation of temperature, the 
fever may be outspokenly remittent, with a daily range of 1.5°-3° F. 
(0.8°-1.6° C.). Less often an intermittent fever with oscillations of 
4 or more degrees above and below the base line is seen. 

A relapsing type of fever has been described (Wunderlich). It was 
formerly seen in patients treated by repeated liberal venesections. 

Abrupt exacerbations of fever sometimes occur, accompanying the 
spread of the inflammatory process to portions of lung hitherto unin- 
volved, and similar rises, apparently independent of any extension of 
the disease, occur. 

AX sudden fall of temperature with collapse may occur at any stage 
of the infection and is to be differentiated from a pseudoerisis by the 


associated physieal signs (poor quality of the pulse, appearanee of the 
patient, ete.). 
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Pseudocrisis is a term used to describe a marked abrupt lowering of 
the temperature oceurring, as a rule, one to three days before the true 
erisis and aecompanied by an improvement in the general eondition of 
the patient. It is distinguished from a real crisis by less marked slow- 
ing of the pulse rate and by a subsequent rise of temperature within 
24 to 48 hours. Pseudoerisis occurs in about 10 per cent of all cases 
of pneumonia. 

Defervescence in typical uncomplicated cases is by crisis. The fall 
of temperature comes on abruptly from a maintained high level or from 
some point in a scale of gradual descent, and reaches normal within 
24 hours. Occasionally the erisis is preceded by a slight or a marked 
exacerbation of fever. If the fall to normal requires more than 24 hours 
it is termed a protracted or delayed crisis; if more than two days elapse, 
termination of fever is said to be by lysis. The critical fall in tempera- 
ture begins most often in the evening or during the night and may be ex- 
tremely rapid. The writer has seen a fall of 4.5? F. (2.5? C.) in six 
hours. 

The day of disease on which crisis occurs varies greatly. Traube’s 
dietum that it occurs only on the odd days—third, fifth, seventh, ninth, 
eleventh—has long been discredited, and collaborated, statistics show a 
nearly equal incidence on the odd and even days. Crisis as early as the 
beginning of the second day and as late as the sixteenth has been ob- 
served by the writer. It has been known to occur later than the twen- 
tieth day (Norris), but most commonly it occurs between the fifth and 
the thirteenth. 

After crisis, a subnormal temperature may persist for several days, 
but hypothermia is much less common than in convalescence from typhoid 
fever. Marked posteritieal elevations of temperature, except in asso- 
eiation with a eomplieation, are rare; but it i$ the rule for days or weeks 
after crisis has taken place to have an elevation to 99° or 99.5? F. some- 
time in the twenty-four hours. "These slight elevations are perhaps asso- 
eiated with absorption from the resolving exudate in the lung. 

When defervescence has not been established by the 14th day it is 
apt to take place by lysis. Lysis occurs in about 20 per cent of all 
cases, and is especially common in the aged and in secondary pneumonias. 

Unusual grades of hyperpyrexia [107°-109° F. (41.6?-42.8? C.)] 
have been recorded in association with marked nervous symptoms and 
just before or even after death. Parkinson ?? reported a case of pneu- 
monia without nervous symptoms in which a temperature of 110? F. 
(48.3? C.) was recorded on the 5th day of the disease and an elevation 
of 105? F. (40.5? C.) for four days, after which crisis occurred. 

(b) Thoracic Pain.—Thoraeie pain is the most constant local symp- 
tom of pneumonia, occurring in about 90 per cent of all eases (Grisolle). 
It is frequently the initial symptom, antedating the chill of onset by 
several hours; it often begins during the rigor or it may rarely develop 
in the course of the first days of the attack. It is most intense during 
the early hours and usually disappears within the first several days. 
The very prompt subsidence of the pain is occasionally an unfavorable 
sign, indicating the development of a pleural exudate. 

The pain is a typical ‘‘stitch in the side’’ associated with inflamma- 
tion of the pleura. It is variously denoted as intense, sharp, stabbing 
or lancinating, and is so agonizing that the patient voluntarily shortens 
the depth of inspiration. The severity of it is not an index of the 
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gravity of the disease, though oftentimes it is of maximum grade in the 
severer cases. 

The pain is rarely diffuse but is localized in a portion of one side. It 
occurs most commonly in the lower axillary or in the mammillary region, 
but may appear in any part of the chest or shoulder. There is at times 
hyperesthesia of the skin over the painful area, and circumscribed pres- 
sure increases the pain, whereas broadly applied pressure often relieves 
it. The reason for the apparently paradoxical influence of pressure 
is probably the fact that the wider application, by limiting expansion, 
lessens the mobility of the lung. 

In children pain is often absent, though at times it may be exquisitely 
severe. In the aged, the asthenie, the aleoholie and the delirious it is 
often lacking, and in central and in apical pneumonia it is a very 
unconstant symptom. 

The cause of the pain is probably not pulmonary in origin, as evi- 
denced by its absence in extensive disease of the lungs (neoplasm, deep 
abscess, ete.), but it is usually ascribed to the inflammation of the pleura 
associated with the pneumonia. 

The pain may be migratory in character; it may be referred to the 
uninvolved side of the chest, to the shoulder, neck, arm or abdomen. 

(c) Abdominal Pain.—Abdominal pain is not uncommon in pneu- 
monia.?' The importance of the recognition of it as a symptom of this 
disease eannot be emphasized too strongly beeause of the errors of diag- 
nosis to which ignorance of this fact may lead. The pain may be referred 
to the upper or lower quadrants of the abdomen and unfortunately 
it has happened often that the source of it has been misinterpreted. 
More than a few patients with pneumonia have undergone laparotomy 
for a suspected appendicitis, cholecystitis, cholelithiasis, peritonitis, ete., 
when subsequent events have clearly shown that the abdominal symptoms 
were due solely to the intrathoracic disease. The coincident presence 
of rigidity and even of spasm of the abdominal muscles may make 
differential diagnosis extremely difficult, but a carefully taken history 
and the presence of rapid, shallow respiration, cyanosis, herpes labialis, 
ete., will disclose usually the cause of the symptoms. 

Chatard,*? in his analysis of 658 cases at the Johns Hopkins Hospital, 
noted the occurrence of abdominal pain in 77 per cent. 

The cause of the abdominal pain is attributed generally to the ex- 
istence of a diaphragmatic pleurisy. 

(d) Respiratory Tract.—Tachypnea?? is practically an invariable 
accompaniment of lobar pneumonia, and whenever—especially during 
the winter months—it is noted pulmonary consolidation should be sus- 
pected. The respiratory rate is accelerated to rates varying from 20 or 
24 to as high as 80 or 90 breaths per minute, and to as high as 200 in 
infants. The average for adults is between 24 and 40 in an attack of 
moderate severity, and when a rate of more than 50 to 60 per minute 
is encountered in an uncomplicated ease, it is a cause for apprehension. 

The respirations are rapid, shallow, the patient grunts with each 
expiration, speech is difficult, and the ale nasi actively play. 

Accompanying tachypnea there is nearly always dyspnea of greater 
or less severity. When dyspnea is present to a degree out of proportion 
to the extent of the consolidation, it is a sign of grave omen. 

Rapid and difficult breathing, when occurring in association with 
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great pain and marked psychomotor agitation, is less significant than 
when signs of cardiac embarrassment are present. 

The tachypnea and dyspnea are due to a combination of factors. 
Pain eauses voluntary and involuntary restrietion of respiratory effort, 
thereby hastening breathing and rendering it difficult. Toxemia, cyano- 
sis and nervous symptoms also play a róle. The influence of the extent 
of pulmonary involvement is still moot. Undoubtedly it is of some mo- 
ment, but the observations of Washburn on experimentally infeeted miee, 
the results of postmortem studies in many cases, of intravitam examina- 
tions in others and the disappearance of these symptoms after crisis 
while the consolidation is still unehanged, indieate it is not the de- 
terminant of their existence except perhaps in bilateral pneumonia. 

Finally, the róle of acidosis as a cause of the polypnea and dyspnea 
seems established. Lewis ?* and his coworkers have definitely shown that 
an acidosis due to nonvolatile acids is responsible for these symptoms 
in the eases without cyanosis and to a lesser degree is causal in those 
with cyanosis. They showed that in pneumonia and in extrapulmonary 
pneumococcal lesions the alveolar air has a high oxygen content, a low 
percentage of carbon dioxide and an increased hydrogen-ion concentra- 
tion due to nonvolatile acids in the blood. Such acidosis, when of mild 
grade, persists over the crisis, to vanish hand in hand with the breath- 
lessness as convalescence is established. These observations also indicate 
that the respiratory symptoms of pneumonia cannot be attributed solely 
to the extent of lung damage. 

Cyanosis.—Lundsgaard *° demonstrated that the fundamental cause 
of cyanosis is an abnormal amount of reduced hemoglobin in, the blood 
within the capillary circulation. In pneumonia this results from the in- 
sufficient oxygenation of blood passing through the unconsolidated por- 
tions of the lungs and probably not because of the passage of blood 
through the unaérated pulmonary tissues of the pneumonie areas. 

Cheyne-Stokes breathing is an untoward symptom that occurs espe- 
cially in the cases with grave toxemia and cardiac failure. 

Cough is generally present from the onset and, when bronchitis pre- 
cedes the chill, is present before it. At first it is unproductive and 
occurs in paroxysms, but it soon becomes frequent, is accompanied by 
great pain, and every effort is made to suppress it. Later in the course 
—and especially after erisis—the paroxysms are more prolonged, easier 
and more productive. 

Frequently recurring paroxysms harass the patient, causing pain, 
restlessness, anxiety and loss of sleep. The violent muscular efforts lead 
to muscle soreness and throw a severe strain on the right heart. When 
the cough is especially violent it may lead to exhaustion and collapse. 

Cough is more frequent in pneumonia of the lower lobes; it is less 
constant or even lacking in secondary pneumonia and in pneumonia of 
the aged, the very young, the alcoholic and very delirious patients. 

Cough persisting or developing after crisis is sometimes indicative 
of a developing pleural exudate, especially empyema. 

Sputum.—tIn no other disease except bronchial asthma are the gross 
properties of the sputum and the cycle of changes through which it 
evolves so characteristic as in lobar pneumonia. Especially when bron- 
chitis precedes the onset of an attack, the sputum is mucoid and abundant 
for the first four or five days. Then, as the inflammatory process spreads 
and leads to involvement of the alveoli of the lung, it becomes bloody, 
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due to the presence of red corpuscles. Soon it becomes so characteristic 
as to be diagnostic. Rusty, homogeneous, transparent and extremely 
tenacious, it must often be wiped from the lips and clings to the inverted 
container into which it is expelled. Blood is constantly present, uni- 
formly mixed with the mucoid material, rarely in streaks. Occasionally 
the sputum is pure blood. The amount varies considerably but, accord- 
ing to Emerson, 150-300 cubic centimeters is the daily average. 

The color is a rusty yellowish-brown, but it may be yellow, green, 
orange, etc., as the hemoglobin derivatives that give it color undergo 
oxidation. The fact that the sputum may be green or yellow in any 
case of pneumonia should limit the use of the term ‘‘ jaundiced sputum"' 
to the cases in which icterus is manifest. 

At the time of crisis the sputum becomes less tenacious, more abun- 
dant and mucopurulent in character, and the pigmentation progres- 
sively fades until a white mucus is expelled. The quantity raised during 
the disease is small, indicating, as do metabolic investigations, that most 
of the exudate is absorbed and not expectorated. 

Microscopically smear preparations show a field in which there are 
swollen red corpuscles in various stages of preservation, columnar and 
pavement. epithelial cells, polymorphonuclear and mononuclear leuko- 
cytes and oil droplets. Pneumoeoeci, both extracellular and intracellu- 
lar, are numerous and decrease after crisis. The isolation of pneumo- 
cocci in pure culture from the washed sputum in a given case is strong 
evidence that the organism is the causal agent of the disease. 

Chemically there is an increase in protein substances, especially 
albumin, an increase in the fixed salts, more potassium than sodium com- 
pounds and an absence of alkaline phosphates. 

Variations in Sputwm.—Oceasionally the sputum is not rusty but is 
“‘bloody’’ throughout the course. Hemorrhagic sputum is seen when 
pneumonia complicates or is complicated by chronic passive congestion 
of the lungs and in traumatic pneumonia. ‘When it is expectorated in 
an apparently uncomplicated attack, the suspicion of a tuberculous origin 
should be aroused and pulmonary infarct should be considered. 

Only in rare cases of uncomplicated lobar pneumonia is pure blood 
expectorated in large amounts. 

_ Prune juice sputum, so called because of its color and fluid con- 
sistency, is occasionally raised and may indicate the onset of pulmonary 
edema, a severe type of the disease, the beginning of resolution, or occa- 
sionally the development of gangrene of the lung. 

The expectoration of green sputum may have no especial significance, 
but it occasionally indicates an incorrect diagnosis or a developing com- 
plication. It occurs in uncomplicated pneumonia, in pneumonia with 
jaundice, in delayed resolution and in abscess of the lung. In no ease 
in which it is a persistent finding ought careful repeated search for 
tubercle bacilli be neglected. 

A very foul odor, fluid brown sputum, especially if it contains tissue 
fragments, may indicate gangrene of the lung. 

In pneumonic sputum plugs and casts of fibrin are quite frequently 
found. They vary from small, rolled threads of coagulated fibrin to 
large, branching forms, and even perfect casts of bronchi may be ex- 
pelled. 

(e) Circulatory System.—Cyanosis—Slight cyanosis is an almost con- 
stant finding in pneumonia, but intense grades do not occur in over 
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10 per cent of collected cases. By most observers it is usually ascribed 
to disturbances: of respiration, but some clinicians regard it still as in- 
dieative of circulatory embarrassment and treat it accordingly. Al- 
though doubtless myocardial weakness that leads to a slowing of the cir- 
culation in the pulmonary area and to edema of the lungs with lessened 
diffusion of oxygen is a frequent cause for the appearance of cyanosis 
in pneumonia, it is important to bear in mind that disturbance of 
respiration is the more usual cause of deficient oxygenation, as has al- 
ready been indieated (on page 18). 

When cyanosis occurs early in the course of an attack it is a grave 
prognostic sign. It is especially marked in secondary pneumonia in 
individuals with emphysema or cardiac disease; in the course of com- 
plications (dilatation of the right heart, endocarditis, pericarditis, eto.) ; 
in the aleoholie and aged, and following the prolonged administration 
of eoal-tar derivatives. 

The old view that this sign is due to defieient aération of the blood, 
resulting from the diminution of respiratory surface, is no longer tenable, 
in spite of the often noted parallel between the degree of the cyanosis 
and the extent of the consolidation and the observation in two cases 
of a diminished oxygen eontent of the blood with an inerease of the 
carbon dioxide. Peabody ** has shown that in most cases of uncompli- 
cated pneumonia the decrease of respiratory surface is completely com- 
pensated and the oxygen content of the blood is within normal limits; 
that the blood often shows a low content of both oxygen and carbon diox- 
ide and that in the blood of cases with marked bacteremia and of individ- 
uals who did not die with great suddenness there is, in addition, a dimin- 
ished oxygen-combining capacity of the blood similar to that noted in 
rabbits infeeted with the pneumocoeeus and without pulmonary lesions. 
By experiments in vitro and from studies of the blood of rabbits infected 
with pneumococci, Butterfield and Peabody demonstrated that these 
changes result from the conversion of hemoglobin to methemoglobin by 
the direct action of the pneumococcus, and by analogy it is fair to assume 
that a similar process in man may account in part for the cyanosis and 
in some instances may explain a lethal result. 

Pulse.—The normal ratio between respiration and pulse is 1: 4.5, 
but in pneumonia this proportion may be 1:3, 1:2 or even 1:1.5. 

During the chill the pulse is small, rapid and hard. After the rigor 
it is usually full and bounding. It remains accelerated during the course 
of the disease, in cases of moderate severity varying between 105 and 
115, but in severe attacks in children, the aged, and when complica- 
tions develop, it may be much more rapid. In the very young a rate of 
200 is not uncommon, but when in an adult a tachycardia of more 
than 125 is met with it is a grave prognostic sign. Mackenzie states, 
“I have rarely seen an adult patient with a pulse over 140 recover." 
The rate alone, however, is not a good index for prognosis unless the 
other characteristics of the pulse are duly considered. The pulse rate 
is more rapid in women than in men, in the small than in the large. 
Increased frequency of the pulse at the onset is not so unfavorable as 
if it develops in the course of the disease. 

During the course of an attack the pulse volume is usually smaller 
than at the onset, depending to some extent upon the lessened filling of 
the left ventricle; and respiratory arrhythmia is encountered fairly fre- 
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quently, Dicrotism is uncommon, Often a soft pulse is indicative of a 
lesion. of the myocardium, j 

Arrhythmia before crisis, no matter how infrequent, is regarded by 
Mackenzie as a very ominous sign, ‘In all cases of lobar pneumonia 
that J have met, when the pulse showed even an occasional irregularity 
before the crisis was reached, death supervened,”’ 

With crisis the rate decreases proportionately with the fall in tem- 
perature, and not infrequently an actual bradycardia ia present during 
convalescence, When the myocardium has been injured, when compli- 
cations develop, in the neurotic and in patiente with hyperthyroidism, 
tachycardia persint, 

Blood. l'ressure,—The changes of blood pressure in pneumonia have 
been much discussed," Weigert ** decided from a review of the litera- 
ture that no conclusions concerning its variations could be established, 
At direct variance with this view is that of O, A. Gibson, who formu- 
lated what has since been known as Gibson's rule: A pressure appre- 
ably below the normal in pneumonia is invariably of evil omen and any 
considerable fall bodes disaster, When the arterial pressure, expressed 
in millimeters of mercury, does not fall below the pulse rate, expressed 
in beats per minute, the fact may be taken as of excellent augury, while 
the converse ia equally true,” 

Thin dictum met with almost universal acceptance until the observa. 
tions of Newburgh and Minot ** appeared, which showed that the assump- 
tion that the blood pressure ia abnormally low in fatal cases of pneu- 
monia is incorrect and, further, that the vasomotor reflexes are normal 
in these cases, From the resulta of their observations they conclude that 
prognostic inferences based on the relation of systolic pressure to the 
curve of the pulse rate are more often incorrect than correct, 

From clinical experience the following statements are warranted, 
The blood pressure is frequently lowered during pneumonia, but there 
are many cases in which, throughout the entire course, a normal pressure 
is found, The severer cases are more apt to have hypotension than are 
the mild (Mtachelin *), 

Usually the fall of pressure ia not marked, though in fatal camen n 
drop of 70 to 40 mm, of mereury in seen sometimes, A decrease of 
pressure of 10-15 mm, of mercury is without significance, but a gradual 
progressive fall ip evidence of cardiovascular weakness and an indication 
for treatment, An abrupt fall of pressure greater than 25 mm, of mer. 
eury is of grave portent, There is no characteriatia alteration of blood 
pressure asmociated with the febrile erinig, 

HearteVo wake a satinfaetory prognosis and to treat lobar pneu. 
monia efficiently, it in essential that careful and accurate observations 
of the condition of the heart be made from the outset, 

The location of the point of maximum impulse, the determination of 
the right and left limita of carding dulness, the mapping out of the 
configuration of the cardiac area and of the angle between cardiac and 
hepatic dulness nre no less important than ia the necurate evaluation of 
the auseultatory phenomena, 

Changes in percussion findings may give early clues to dilatation 
of the heart and beginning decompensation, Alteration in outline may 
discover pericardial effusion, Weakening of the pulmonie second sound 
may forecast myocardial insufficiency and diaplacement of the heart lead 
to the detection of a pleural exudate,  Inerense of eardine dulness to the 


SYMPTOMATOLOGY PA 


right may result from dilatation of the right heart, from perieardial 
effusion, or it may be evidence of a displacement of the heart due to 
pleural exudation or massive pulmonary eonsolidation on the left side. 
Apparent enlargement or displacement to the right may be the result of 
retraction of the right lung (Jurgensen). 

As already noted, the heart rate is usually accelerated and the tachy- 
cardia may be moderate or marked. After erisis bradycardia may de- 
velop. Several instances of heart block developing in the course of the 
disease have been described’? 

Cardiae arrhythmias of all types may occur, especially in patients 
with old myocardial disease, endocarditis or atherosclerosis. They are 
always of serious portent except when they are allorhythmias that have 
been present for years without signs of cardiac disease, 

Gallop rhythm, especially the protodiastolie variety—a three-time 
rhythm with the third sound occurring early in diastole—is occasionally 
heard and usually is indicative of myocardial weakness, Tic-tac rhythm 
or embryoeardia occurs occasionally, The pulmonic second sound is 
usually markedly accentuated, probably as a result of the inereased re- 
sistance, and therefore augmented pressure in the lesser circulation; and 
occasionally it is reduplicated. A loud snapping second pulmonie sound, 
other things being equal, is of good augury, and when this sound becomes 
enfeebled it may foretell failure of the right heart and collapse, Often 
one fails to recognize enfeeblement of this sound because of its increased 
transmission through consolidated lung tissue, 

Heart murmurs are of common oeeurrenee, During the active 
febrile stage of the disease a soft blowing apical systolic murmur is 
usually audible, Unassociated with cardiac enlargement and localized 
to the apex, transmitted over the body of the heart but not usually 
lateralward, and disappearing during convalescence, such a bruit is to 
be considered a funetional murmur and not indicative of a true mitral 
lesion, It may result from relaxation of the heart muscle, changed com- 
position of the blood or altered pressure in the pulmonic circulation. 
Of course if a preéxistent valvular lesion is present, the murmurs asso- 
ciated with it may be heard, Whenever murmurs appear during the 
course of an attack and especially if they are diastolic in time, the pres- 
ence of an endoearditis should be suspected, 

The development of arrhythmia, gallop rhythm, embryoeardia or of 
cardiac dilatation may come on gradually or abruptly, but outspoken 
evidence of cardiace weakness is uncommon before the third or fourth 
day of disease. Not infrequently it is detected just before or at the 
time of erisis—rarely after crisis. Cyanosis, dyspnea, chilliness, sweat- 
ing, delirium, increased tachycardia and hypothermia are the signs noted 
in cases of syncope or collapse which may be fatal or from which re- 
covery may follow, When such signs oeeur the outlook is always exceed- 
ingly grave, and this is especially true if they are of posteritical develop- 
ment, 

Sudden death may result from acute dilatation of the heart or from 
pulmonary embolism, 

The eardiae weakness is attributed variously to myocardial injury, 
the direct result of the toxemia; to increased cardiac strain, the result 
of obstrueted pulmonary circulation; to the fever; to vasomotor paresis, 
or to a combination of these causes, 

Newburgh and Porter * have shown that the heart muscle in pneu- 
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monia is essentially normal, having adjusted itself to its poisoned food 
as a result of a very gradual exposure to the toxin in the blood. 

(f) Skin.—Herpes simplex occurred in from 5 to 50 per cent of col- 
lected cases,“ and by many is considered a favorable prognostic sign. 
The eruption appears most commonly on the lips or near the angle 
of the mouth, usually at the junetion of the skin and mueous membrane; 
but it may develop within the nose, on the chin, ears, extremities or 
about the anal and genital regions. It may appear before the rigor or 
within the first few days of the disease, and rarely the vesieles may 
first erupt with beginning resolution. In some cases of herpes in the 
area innervated by the trigeminal nerve, Howard ** found inflammatory 
and degenerative changes in the gasserian ganglion. 

In an infectious disease of undetermined etiology the presence of 
facial, labial or nasal herpes brings into serious consideration lobar pneu- 
monia, malarial fever, influenza and epidemic meningitis. Erythema of 
the face and of the skin of other parts of the body is often present during 
the febrile stage of the disease. Flushing of one cheek, on the same 
side as the pneumonia, is said to be of common occurrence. 

Sweating may occur at any period of an attack, though it is un- 
common except at crisis or with the development of complications. Occa- 
sionally at the height of the fever, instead of a hot, dry skin there is 
profuse perspiration (sudoral type). Accompanying defervescence there 
is usually a drenching sweat, especially marked in youthful patients. 
Profuse perspiration may appear in the pre-agonal stage of the disease 
with signs of collapse, as an accompaniment of the motor agitation of 
the delirious, and when empyema or other complications develop. 

Miliaria erystallina and miliaria rubra develop quite often as a result 
of the sweating. Purpura and furunculosis are of uncommon occur- 
rence, and a roseola-like eruption has been described. Jaundice is 

described under Complications (p. 47). 
: (g) Gastro-intestinal Tract—As in most febrile diseases, gastro- 
intestinal symptoms occur often without active disease of the digestive 
organs. The tongue is usually dry and heavily furred. Sordes may be 
present on the lips and teeth and anorexia is present from the onset. 
Nausea and vomiting are relatively infrequent symptoms except in 
children, in alcoholics, in patients with especially violent paroxysms of 
cough and in those with abdominal complications. In the eases collected 
by Norris, nausea occurred in 13.5 per cent, vomiting in 26.8 per cent. 

Hiccough may be harassing and, when it cannot be relieved, clouds 
the prognosis. Persistent hiecough is often indicative of a diaphragmatic 
pleurisy or of peritonitis. 

The bowels are usually constipated, sometimes regular and occa- 
sionally there is diarrhea. The last may be due to a purgative taken 
at the onset or to a complicating ileocolitis. 

Tympanites, or meteorism, especially common in the severe toxic 
cases and in those with grave circulatory disturbances, is an annoying 
and oftentimes an alarming symptom. All grades of abdominal dis- 
tention are met with and, when an extreme degree is present, may in- 
terfere seriously with respiration. It may be due to a toxie paresis 
of the intestines, to enteritis, to limited mobility of the diaphragm, to 
derangement of the splanchnic circulation, or may be associated with a 


complicating peritonitis. The occurrence of abdominal pain has been 
considered. 
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The liver is often enlarged in pneumonia, but the finding of a pal- 
pable liver edge not only may result from enlargement but may be due 
to displacement downward caused by the pressure of hepatized lung, 
pleural exudate or subphrenie abseess. 

As in most infeetious diseases, there is some enlargement of the 
spleen, but it is not usually marked. The splenie dulness was increased 
in 90 per cent of our cases but the border was palpable in only one- 
third of them. When the edge is felt it is usually soft and does not 
present more than a few cubice centimeters below the costal margin. 
With the subsidence of the acute stage of the disease the splenie swelling 
regresses. 

Lymphadenitis with enlargement of the cervical and inguinal nodes 
has been noted often, but in the writer's experience it is a rare finding. 

(h) Nervous System.—Nervous prodromata are uncommon, but next 
to the respiratory and circulatory symptoms the nervous manifestations 
are the most marked. 

Headache is present often at onset and subsides during the progress 
of the disease. Rarely severe, it may be so intense as to suggest menin- 
gitis. The pain is usually increased by, and may be excruciating during, 
the paroxysms of cough. 

Insomnia or restless sleep may occur early in the disease and may 
result from pain or from frequent coughing. Somnolence at onset is a 
sign of graver significance, except in children. Torpor and coma occur 
in the very toxic cases and with meningitis. 

Convulsions are rare in adults, fairly frequent in children and are 
not uncommon in the alcoholic, the epileptic, the insane and in individ- 
uals with a psyehoneurotie tendency. von Ziemssen has described re- 
curring convulsions in children from the onset to the termination of an 
attack. 

Delirium is the usual manifestation of the functional involvement of 
the nervous system. It is outspoken especially in ehildren,*? in the al- 
eoholie, in the very toxic cases, in those with meningitis, in patients with 
apieal pneumonia and in those with hyperpyrexia. Delirium oceurs 
in from 15 to 31 per cent of the cases. It is more commonly met with 
iu the eases that go on to a fatal termination and in eonsolidation of 
the upper lobe. The delirium does not vary directly with the elevation 
of temperature. 

The mental disturbanees, often of abrupt onset, vary from a low 
muttering delirium to states of exeitement, and outspoken mania has led 
to the admission of patients with aeute pneumonia to insane asylums. 
There may be torpor, eonfusional states, disorientation—as to time, 
place or person—and general incoherence. Hallucinations, delusions of 
all varieties, paranoid ideas, etc., are not uncommon, and typical, ex- 
pansive delirium with grandiose ideas oceurs. During a delusional state 
the patient may do himself hurt or become suicidal. 

Delirium tremens is often precipitated by an attack of pneumonia 
but is seen less often than when veneseetion was freely practiced. The 
delirium developing at the time of crisis, during crisis and postcritically, 
is an exhaustion psychoneurosis in eontradistinetion to the toxie types 
occurring in the course of the disease. Aufrecht has noted delirium 
after erisis in ehildren and in adults who showed no nervous symptoms 
during the attack. 

Posteritical delirium may develop immediately after crisis, with or 
without a marked fall of temperature, may reach its height in several 
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days or a week, and may leave an altered mental state that requires 
weeks before returning to normal. In other cases a confusional state 
may occur that is corrected in a few days. (These phenomena are 
similar to those occurring after typhoid fever.) 

Meningismus and meningitis are considered under Complications 
(pp. 44, 45). D 

Physical Findings.—DErERMINED BY INspEcTION.—Inspection yields 
data of great diagnostie worth. The rapid, shallow breathing, the move- 
ment of the ale nass, contraction of the accessory muscles of respira- 
tion, dyspnea, eyanosis of skin and mucous membranes, flushed cheeks 
and the presence perhaps of herpes labialis or herpes nasalis all are sug- 
gestive. 

The posture, too, may be helpful. When there is much thoracie pain 
due to accompanying pleuritis, the patient lies usually on the affected 
side and, by pressure with hand or pillow, aims to limit its motion. The 
dorsal decubitus is often assumed. 

Frequently there is limited expansion on the side of the diseased 
lung though the immobility is not so marked as when there is pleural 
effusion. When the lower lobe is involved, the upper thorax on the 
same side often has a wider excursion than does that on the healthy 
side. If the right lung is affected, compensatory overexpansion is some- 
times noted on the left, and vice versa. It is not rare to see ap- 
parent lagging of the uninvolved side, a finding that may lead to an 
erroneous impression if noted early, before other signs become manifest. 

Limited movement of the diaphragm, as evidenced by altered Litten’s 
sign, may be found. 

The point of maximum eardiae impulse may be displaced slightly to 
the right if the left lung is involved, and conversely. 

Mensuration of the chest with eyrtometer or tape rarely yields any 
data of value. There may be increased fulness of the affected side when 
eonsolidation is outspoken. 

DETERMINED BY PaLpaTion.—By palpation altered relative expansion 
of the two sides of the chest may be discovered. Early in the disease 
there may be a diminution of vocal fremitus over the affected lung, but 
x characteristic is the increased fremitus when consolidation has de- 
veloped. 

The vocal fremitus may be diminished if there is marked pleural 
thickening or if there is a very thick fibrinous pleural exudate. It is 
diminished or absent when there is pleural effusion and in so-ealled mas- 
sive pneumonia when the bronchi are plugged with exudate. In such 
eases the fremitus may return if through coughing the bronchial seere- 
tion is dislodged or evacuated. In women and children and in all in- 
dividuals with a voice that is feeble or of high pitch, determination of 
altered vocal fremitus is of little value. In deep-seated or central pneu- 
monia the fremitus may be unchanged. 

A palpable friction rub may be found when fibrinous pleurisy is 
present, and rhonchal fremitus is oceasionally palpable when there is an 
accompanying bronchitis and during resolution. 

DETERMINED BY PERCUSSION AND AtscuLTaTIon.—Perenssion and 
auscultation yield the most informing data. 

(a) Percussion.—(i) Stage of Engorgement.—The normal pulmonary 
resonanee is replaced by a note distinctly tympanitic in character. There 
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is usually neither outspoken tympany nor outspoken dulness, but the 
note ean be described best as a dull tympany. The cause of the hollow 
character of the sound is not completely established but it is likely due 
to diminished elasticity and relaxation of the lung, and, in part at least, 
to the transmission through the engorged tissue of the note from the 
trachea, bronchi and underlying relatively normal lung. 

(ii) Stage of Consolidation.—The percussion note is dull. The area 
of dulness varies with the extent of the hepatization and is usually 
greater in size than is the consolidation itself. Recognition of the fact 
ihat the area of dulness may be loealized and small will save errors in 
diagnosis, for it will lead to eareful pereussion of all areas of the chest. 
It is too common an error that, although the front and back of the chest 
are earefully explored, the axillary regions are often passed over un- 
studied. The error resulting may be maximum, for when consolida- 
tion begins in the upper lobes the dulness is often first to be detected 
in the posterior axillary line or at the apex of the axilla. Then, too, in 
women exploration of the middle lobe is often totally neglected because 
earelessness or mock modesty deters the examiner from raising a pendant 
breast. Failure to examine the entire chest thoroughly may prove 
embarrassing. 

The note may be flat and a sense of increased resistance to the finger 
may suggest the presence of pleural effusion, though the absence of a 
board-like quality to the note and the accessory signs will save con- 
fusion. Lord +° described the presence of a paravertebral area of rela- 
tive resonance on the affected side in cases with extensive consolidation 
of a lower lobe, and this sign is often helpful in differential diagnosis. 

A narrow zone of tympany at the upper level of dulness (Skoda's 
resonance) may be present, probably due to compression of the lung ad- 
jacent to the consolidated area. There is often a compensatory hyper- 
resonance of the uninvolved portions of the lungs. 

In central pneumonia the percussion note is often very slightly al- 
tered, sometimes entirely unchanged, and the diagnosis rests on the data 
furnished by the anamnesis, by inspection and by auscultation. 

(b) Auscultation.—Suppression of the breath sounds, partial or 
nearly complete, is often the first auscultatory finding in pneumonia. 
The discovery of diminished resonance, distant breath sounds and erepi- 
tant rales within a few hours of a rigor constitutes strong presumptive 
evidence of a developing consolidation. 

At first, the quality of the respiratory murmur may be practically 
unaltered, but as solidification of the lung progresses, expiration be- 
comes lengthened, its pitch becomes higher and soon the breath sounds 
become more intense and outspokenly tubular in character. At the 
height of the disease they are shrill and high-pitched during both in- 
spiration and expiration. If pleural thickening is marked, if there is 
excessive fibrinous pleural exudation, if the bronchi are obstructed, 
distant tubular breathing may be present throughout the course. The 
altered character and intensity of the breath sounds is due to the ready 
transmission of the sounds in the trachea and bronchi through a solid 
conducting medium. The early suppression results from the incomplete 
infiltration of the lungs and the partial blocking of the bronchi and 
alveoli with increased secretion. 

Of the adventitious sounds, the erepitant rále, as Laennec indicated, 
is the most important. He considered it ‘‘pathognomonic of inflam- 


28 ACUTE LOBAR PNEUMONIA 


matory engorgement of the lung," and, though it is no longer so con- 
sidered, it is suggestive and is met with only in early pneumonia, tuber- 
eulosis, atelectasis and infarct. Crepitant rales are very fine, crisp, 
metallic, eonsonating, dry sounds that are heard in showers toward the 
end of inspiration. They are only slightly altered by cough and may 
readily be confused with the fine rales heard in edema or congestion 
of the lungs, and in capillary bronchitis or with a pleural friction rub. 
They are produced by the inspiratory passage of air through tenacious 
secretion at the junction of bronchiole and alveolus in the neighborhood 
of consolidation. 

This so-called **erepitatio indux’’ may come and go, and when con- 
solidation is complete, disappears. The fine rales accompanying reso- 
lution, ‘‘crepitatio redux," are often more moist in character. The 
appearance of crepitation in a new area of the lung is often indicative 
of the spread of consolidation. During the stage of resolution moist 
rales of all types and musical rhonchi are heard, as the breath sounds lose 
their bronchial character and return to normal. 

The transmission of the voice sounds is also altered. During the 
stage of engorgement it is often diminished, but when consolidation is 
complete it is increased. The spoken and whispered voice sounds are 
then loudly heard, more readily distinguished than over normal lung, and 
are high pitched and blowing in character (bronchophony). These find- 
ings are better noted in proportion as hepatization approaches the sur- 
face of the lung, and in deep-seated consolidation the intensity of the 
sounds is lessened but the altered qualities are still noted. The changed 
character and increased intensity of the voice sounds are due to the 
transmission through solidified lung parenchyma, which is an excellent 
conducting medium. 

Bronchophony is more readily detected in men than in women or 
children, in the thin than in the obese. It may be absent in massive 
consolidation and is of lessened intensity or absent when there is pleural 
exudation. Occasionally the voice sounds have a nasal or bleating 
quality (egophony). The sound produced by cough also has a bron- 
chial quality during the stage of consolidation. 

The heart sounds are often transmitted loudly through the con- 
solidated lung. In massive pneumonia other viscera may be displaced 
downward and towards the unaffected side. 

Any or all of the foregoing signs may vary from day to day during 
the course of the disease, and during the stage of resolution a paroxysm 
of coughing may alter radically the auscultatory findings. 

Resolution is usually detected first by the appearance of erepitation, 
the elements of which are coarser and more numerous than those of 
the erepitatio indux; the bronchial character of the respiratory murmur 
gradually becomes less well defined and with the diminishing dulness 
of the percussion note, coarse, moist and musical rales become more 
numerous, though not infrequently increasing resonance may develop 
without the occurrence of erepitant or coarse rhonchi. The physical 
manifestations of consolidation do not disappear at the crisis and it is 
usual that impaired resonance, distant, altered breath sounds and ráles 
persist for days after convalescence has set in. In eases with so-called 
delayed resolution or with organization of the exudate, the signs of con- 
solidation may be present for weeks or months. 

The signs of consolidation may be masked or absent when there is 
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massive pneumonia, when there is obstruction of the bronchi, when 
pleural thickening or exudation is marked and in centrat pneumonia. 
When the lower lobes are the site of disease the signs are usually first 
detected in the back near the hilus of the lung, and when the upper 
lobes are involved the signs may be discovered first near the apex of 
the axilla. 

It is important to realize that deviations from the normal findings 
may be noted over the uninvolved lung. In extensive consolidation of 
one lower lobe, tubular breathing with or without ráles may be heard 
near the spine on the opposite side, and occasionally the percussion 
note may be less resonant than normal. "These findings may be due in 
part to compensatory overaction of the unaffected lung and to altered 
pulmonary circulation. Ignorance of these facts may lead to diagnostic 
errors. 

Laboratory Findings.—Broop.—The red corpuscles are usually nor- 
mal in number during the active stage of the disease. Instances of 
polyeythemia have been reeorded and it is not uneommon to find a 
moderate reduction of the number of red cells. After the crisis there 
is nearly always a decrease of 250,000 to 500,000 erythrocytes, and occa- 
sionally a moderate red-cell anemia develops. The cyanosis and the 
eoneentration of the blood during the febrile stage of pneumonia may 
be responsible for an apparent increase in the number of red corpuscles 
or may conceal the presence of a moderate anemia. According to Emer- 
son, nucleated red cells, both normoblasts and megaloblasts, are more 
commonly found in pneumonia than in other acute fevers. The hemo- 
globin content is generally normal during the course, but with the crisis 
it usually shows a reduetion more marked than that of the red cells 
leading to the blood picture of a mild or moderate secondary anemia. 

The white corpuscles are increased from the onset, and usually within 
a few hours of the initial chill leukocytosis is marked.?—? "The count 
continues generally at a nearly constant level, with only slight increase 
or deerease, and does not show variations with the rise or fall of the 
temperature. An abrupt decrease in the number of leukocytes does not 
oeeur with defervescence at the time of the crisis, but their number falls 
more gradually and reaches normal from one to several days later. "The 
diminution of the number of leukoeytes may begin before, during or just 
after the erisis, and the continuance of a high count—especially if ac- 
companied by a persistently high percentage of polymorphonuclear cells 
—suggests the presence of a complication, especially empyema or otitis 
media. A persistent leukocytosis with a diminishing percentage of poly- 
morphonuelear cells and a proportional increase in the number of 
lymphoeytes and eosinophils may indicate delayed resolution or, after 
serum treatment, serum sickness. In the cases with defervescence by 
lysis the decrease in the leukocytes is retarded. 

Chatard,5? in an analysis of 582 cases at the Johns Hopkins Hospital, 
found that more than half of the patients (350) had a leukocytosis of 
between 15,000 and 35,000, and nearly one-third (about 198) between 
20,000 and 30,000. ‘‘The mortality is high when the leukocytes are 
below 10,000 per eu.mm., but steadily decreases and is lowest when the 
leukocytes are between 20,000 and 30,000. Between 30,000 and 60,000 
the mortality is higher but remains at a fairly constant line; above 
60,000, however, there is a decided rise in the mortality.’’ 

Analysis of 463 cases of pneumonia at the Hospital of the Rocke- 
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feller Institute and of 182 selected cases at the Minneapolis City Hos- 
pital °* showed the same high mortality when the leukocytes were below 
10,000 per cu.mm., and there was a similar progressive decrease in mor- 
tality with increasing leukocyte counts. 

A leukocytosis of less than 10,000 per cu.mm. may indicate a very 
mild attack, a very severe infection with a poor reaction, or the presence 
of a complicating infection, such as typhoid or malarial fever. The 
lowest count seen by the writer in lobar pneumonia was 900 leukocytes 
per eu.mm., and in this patient anatomical examination showed, in addi- 
tion to the pulmonary eondition, the intestinal lesions of typhoid fever. 
A persistently low leukoeyte eount is usually an unfavorable sign. 

An average leukocytosis usually indicates a good reaction, and a 
gradual rise of the leukoeyte count during the course of pneumonia is 
usually a favorable sign. A leukocyte count above 40,000 per cu.mm. 
may be of good omen but more often indieates the development of a 
complication. At best, a very high count is a sign of doubtful prognostie 
value, for ‘‘it means that the patient is making a vigorous fight but gives 
no hint as to which will win, he or the infeetion." 

The most marked leukocytie reactions are seen in males below the 
age of thirty and when there are complications. 

(a) Differential Count.—The leukocytosis is generally due to a rela- 
tive and an absolute inerease in the number of the polymorphonuelear 
neutrophil cells. They average about 80 per cent of the white cor- 
puscles, though they may constitute more than 90 per cent of them, and 
the lymphocytes vary inversely as the polymorphonuelear elements. The 
day before crisis there may be a rise in the number of cells and immature 
forms may appear in the eireulation. During and after the crisis they 
diminish in number and, continuing to fall after defervescence is estab- 
lished, may decline to a low level. The staining reactions and the con- 
dition of the leukocytes are said to be an indication of the condition 
of the patient, and the predominance of degeneration forms, with 
eee staining nuclei and cytoplasm, has been considered an unfavor- 
able sign. 

The eosinophils during the course of the disease are decreased or 
even absent, but after crisis they may rise to normal or even slightly 
above normal. Often myeloeytes are present, especially after crisis, 
and may constitute as high as 12 per cent of the white cells (Emerson). 
The large mononuclear and transitional cells show no constant varia- 
tions. The platelets are often decreased during the course of an attack 
but are increased after the crisis. 

The leukocyte count is of considerable diagnostic aid, especially in 
doubtful cases. The presence of leukocytosis helps exclude an uncom- 
plicated typhoid or malarial fever, influenza and tuberculosis (except 
the miliary and meningeal types), and a leukocytosis in the aged or 
very young, with the evidence of an infection without localizing signs, 
should arouse the suspicion of a developing pneumonia. 

(b) Coagulation Time.—The coagulation time in pneumonia has been 
the subject of much diseussion. The formerly accepted view, recently 
championed by Anders and Meeker,** that the coagulation time is shorter 
than normal during the active stage of the disease and returns to normal 
after the crisis, is no longer tenable. The observations of Dochez;** 
eonfirmed by Minot and Lee, definitely establish the fact that the co- 
agulation time is prolonged before the crisis and is normal after it. 
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The results obtained by Anders and Meeker and by others who report 
like findings have been explained by the faet that they employed the old 
elinieal method of drawing blood through a puneture of the ear or finger. 
When blood is obtained thus, tissue juice is added to it and accelerates 
coagulation. True records of coagulation time, however, can be made 
only when no factors of clotting are introduced; and when blood is 
drawn by venipuncture this condition is met. When this method is 
used, a shortening of the coagulation time in pneumonia is never found, 
though a delay may be noted, especially in very ill patients. The short- 
ening may be due to the inereased circulating fibrinogen and the delay 
accounted for by an increase in antithrombin. The increased fibrinogen 
and antithrombin content of the blood is ascribed to changes in the liver 
induced by the action of the pneumococceus. 

(c) Oxygen Content of the Blood.—ln uncomplicated pneumonia 
the oxygen content of the peripheral venous blood is within normal 
limits and the differences noted in the febrile and afebrile periods do 
not exceed those found in health (Peabody °). There is no definite 
relation between either temperature or respiration and the oxygen con- 
tent; except in the acute stage of the disease the normal oxygen level is 
associated with an accelerated respiratory rate. Because of tachypnea 
and perhaps because of a more rapid circulation, the organism com- 
pensates for the decreased respiratory surface due to pulmonary exu- 
dation. Occasionally, in uncomplicated pneumonia, a decreased oxygen 
content of the blood is associated with an increased carbon dioxide con- 
tent, probably the result of an interference with the respiratory exchange 
of gases. 

In the terminal stage of fatal cases, there is often a progressive dimi- 
nution of the content of oxygen and of the oxygen-combining capacity 
of the blood. These changes develop especially in patients who have a 
severe sepsis and they are probably due to the formation of methemo- 
globin. This transformation of the hemoglobin molecule so that it can 
no longer take up and give off oxygen readily may be a factor in the 
immediate cause of death in many cases of pneumonia.*® 

The studies of arterial blood, made possible by the method of Stadie, 
have shown the occurrence of severe deficiency of oxygen in pneumonia, 
so that instead of a normal saturation of 95 per cent, in severe pneumonia 
a saturation of only 75 to 80 per cent is frequently found. Symptoms 
of anoxemia—rapid, shallow, difficult respiration, tachycardia, delirium, 
asthenia, cardiac weakness, ete.—are therefore added to those of infec- 
tion, and if the anoxemia is severe it may have an inimical effect on 
the course and the outcome of the disease. 

The earbon dioxide content of the blood is regularly diminished dur- 
ing the febrile period. In exceptional instances it may be normal or in- 
ereased and it has been found so in association with low oxygen content 
of the venous blood. It tends to be lowest in the very severe eases and 
in the terminal stages of the disease, and is less altered in the mild 
and abortive cases. This diminution of the carbon dioxide content of 
the blood parallels other manifestations of metabolic disturbances and 
may be most marked after defervescence.*’ It bears no relation to the 
excretion of chlorides, but corresponds to the output of ammonia in the 
urine. 

(d) Blood Cultures.—Baeteriologieal studies of the blood in pneu- 
monia give data of prime importance for accurate diagnosis and for 
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serum treatment. The earlier reports on the incidence of baeteriemia 
in this disease record discordant findings, but more recent evidence dem- 
onstrates that the occurrence of a blood invasion is an index of a severe 
infection and a grave prognostic sign. The observations of Dochez "° in 
448 cases are typical. In 136 cases with positive blood cultures the mor- 
tality was 55.8 per cent, whereas in 312 cases with negative blood cul- 
tures the death date was 8.3 per cent. 

The incidence of septicemia is higher in infections with pneumoeoeeus 
Types II and III than it is in infections with Types I and IV. 

The type of pneumococcus present in the circulation is a determining 
faetor in prognosis. Statistics show that, with the exception of infec- 
tions due to Type I pneumococeus, in the treatment of which specific 
serum is efficacious, the more virulent the type of pneumococcus ob- 
tained from the blood, the less favorable is the outlook for recovery; 
and the greater the number of colonies that develop from 1 c.c. of 
blood, the graver is the prognosis. In brief, a pneumococeus bacterie- 
mia is always a grave condition and the gravity of its significance varies 
direetly with the number and the virulence of the circulating organisms. 

Technic of Blood Culture.—Under aseptie eonditions from 15 to 20 
c.c. of blood are obtained by venipuncture, usually from a vein in the 
antecubital fossa. The skin is most readily cleaned with tineture of 
iodine; the syringe is sterilized by boiling for fifteen minutes in a cov- 
ered container, by heating in an autoclave or in a dry oven. A tour- 
niquet, tightly applied proximal to the site of puncture, makes aspira- 
tion easier, and it is well to remember that oftentimes when a satisfac- 
tory vein is not visible, palpation may discover the presence of a suitable 
one. In the very obese it may be necessary to cut down upon a vein. 
When a puncture is unsuccessful, or when a hematoma is produced, it 
is well to withdraw the needle at once and to try another vein. 

The blood obtained is immediately added to the culture media. It is 
the writer’s practice to add 10 e.c. to a flask containing from 100 to 150 
c.c. of glucose broth and to incubate it immediately. Varying amounts 
are added to tubes of agar melted and cooled to 45? C., and plates of the 
blood-agar mixture are made. 

Growth in the broth is evidenced by diffuse turbidity. Growth on 
the blood-agar plates is shown by the development of colonies of pneu- 
moeoeei which appear as small dots surrounded by a green halo of 
methemoglobin. Organisms developing in the media are identified as 
pneumococci by the tests described under Bacteriology (pp. 5-10). 

_ UmivE.— The urine has the general characteristics noted in febrile 
diseases. It is scanty, of high color, increased specific gravity, contains 
a trace of albumin and often a few easts. 

The output during the active period of the disease may be less than 
half the normal, but retention is not so common as in typhoid fever and 
anuria occurs only with a complicating nephritis. A posteritieal diuresis 
is frequent. The deep color is due to increased excretion of urobilin and 
to concentration. 

The urinary acidity, often increased during the febrile period, may 
be diminished after defervescence when the urine may be alkaline, per- 
haps due to absorption of alkali from the resolving exudate.®® Palmer °° 
has demonstrated the excretion of considerable quantities of an organic 
acid during ihe fastigium of many cases of pneumonia, and Medigre- 
ceanu," an increased output of glyeuronie acid in the febrile period. 
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The urinary nitrogen is increased during resolution and more nitro- 
gen is excreted than can be accounted for by the original quantity of 
exudate in the involved lung. A similar excessive excretion of nitro- 
gen occurs in cases with delayed resolution and is evidence that this 
condition is one of continuing consolidation and resorption rather than 
one of retarded resolution.*? 

The diazo-reaction is often present but disappears with the onset of 
diuresis and is of no significance. 

Albuminuria is generally present before crisis and may persist into 
convalescence. In Chatard’s * series albumin was present in 77.6 per 
cent of the cases; there was none in 16.8 per cent; a faint trace in 16.2 
per cent; a trace in 68.8 per cent, and a heavy trace in 15 per cent. 
There was an associated eylindruria in 25.2 per cent of the cases. The 
albumin is usually present only as a trace. Deutero-albumose ** and 
peptone °t have also been demonstrated in the urine, and acetone and 
diaeetie acid are found occasionally. 

The excretion of chlorides is partially or completely suppressed more 
often in pneumonia than in any other febrile disease. After crisis the 
output rapidly returns to normal. Chatard, in a study of the urine 
of 103 patients, found in 50.4 per cent less than 1 gram per liter; in 
31 per cent, less than 2 grams; in 12.6 per cent, less than 5 grams; in 
3.8 per cent, less than 10 grams, and in 1.9 per cent, less than 15 grams. 
Complete suppression of chlorides is frequent. 

The retention is often attributed to the storing of chlorides in the 
pneumonie exudate, but the experimental studies of Medigreceanu ?? 
and the clinical observations of Peabody °° indicate that this is only one 
factor and of itself incapable of causing so marked a retention. Peabody 
noted that though there is a storing of chlorine, sodium and calcium, 
potassium and magnesium are excreted normally or in exeess, that during 
the period of retention the chlorine content of the blood is less than 
normal, and concluded that ‘‘since no organ or organs have been shown 
to store up large quantities of the retained substances it is probable 
that they are spread diffusely throughout the body.’’ That this reten- 
tion is not dependent upon a renal lesion is evidenced by the normal ex- 
eretion of magnesium. 

The loss of nitrogen and sulfur runs more or less parallel and is 
less marked in mild eases.°’ The relative desamidizating capacity of the 
body is comparable to that in health, and the ability to oxidize the cystine 
group is normal or increased. During the febrile period creatinine is 
eliminated in excess, and during convalescence the output is less than 
normal. At the height of severe cases of pneumonia creatine may appear 
in the urine, to disappear during convalescence. In fatal cases it may 
be voided until death and may equal the creatinine in amount. During 
hyperpyrexia—especially in very toxic cases—large amounts of unde- 
termined nitrogen may be excreted. 

Doehez and Avery ?? have demonstrated in the urine of patients 
with pneumonia a specific soluble substance that gives a precipitin re- 
action with antipneumococeus serum corresponding in type to the or- 
ganism with which the individual is infected. This substance has been 
found in the urine of more than half the patients studied. It may be 
detected as early as twelve hours after the initial chill; it may not ap- 
pear until a later stage of the disease and occasionally it is excreted 
after recovery has occurred. Its persistence after convalescence may 
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indieate delayed resolution. It is generally found when a pneumococ- 
eus sepsis exists, and the amount of preeipitable substanee in the urine 
seems to be an index of the severity of the disease. This specific precipi- 
tin test is of diagnostic and of prognostic value, and since the type of 
pneumococeus responsible for a given infection can be determined by its 
utilization, it points the way for specifie therapy. 

Sputum —Sputum Cultures.—Sputum cultures are of especial value 
in the study of lobar pneumonia when circumstances render the taking 
of a culture of the blood impracticable, or when blood cultures are sterile. 

The isolation of the pneumococeus from sputum offers a rapid means 
of identifying the strain of the organism responsible for the infection. 
Care should be exercised to obtain a specimen from the deeper air pas- 
sages and as free as possible from saliva. It is collected in a sterile 
container and sent at once to the laboratory for staining, culture and 
inoculation into mice. 

In children from whom sputum cannot be obtained in the ordinary 
way, a curved sterile swab inserted into the pharynx will provoke a 
paroxysm of coughing and the sputum that may be raised will often 
adhere to it, and from this cultures may be made. 


DIAGNOSIS 


The diagnosis of a typical case of lobar pneumonia is seldom diffi- 
eult. The sudden onset of illness with a shaking rigor, fever, rapid 
shallow respiration and thoracic pain is suggestive. The presence of 
eough, tenacious rusty sputum, tachyeardia, herpes and leukocytosis 
is corroborative evidence, and when, in addition to the foregoing, there 
are localized signs of pulmonary consolidation and suppression of the 
urinary chlorides, the diagnosis is sure. Clinically the disease has been. 
established as lobar pneumonia, but the etiological diagnosis is not certain 
until the demonstration of the pneumococeus in blood cultures or sputum, 
or of the specific precipitable substance in the urine, has been made. 

Differential Diagnosis.—But lobar pneumonia may not always pre- 
sent so typical a picture, and it may tax diagnostie skill to differentiate 
it, promptly and certainly, from other eonditions. In every ease of fever 
of doubtful origin, repeated eareful examinations of the lungs are indi- 
eated. This is especially true in childhood and in old age. 

Acute TUBERCULOUS PNEUMONIA.—Aeute tuberculous pneumonia 
may have as abrupt an onset as lobar pneumonia, and may be character- 
ized by all the signs already enumerated, but the history of intimate ex- 
posure to tubereulosis—espeeially in ehildhood—of an idiopathie pleurisy 
or of hemoptysis, chronie cough, easy fatigability and loss of weight, 
the presence of old tuberculous infection of the glands, ete., may sug- 
gest the eorreet diagnosis. When these features are lacking, an irregu- 
larly remittent or intermittent fever and failure to defervesce within 
the ordinarily expeeted time, especially when the consolidation is lo- 
ealized in an apex or in an upper lobe, are very suggestive. Further, in 
tubereulous pneumonia the constitutional symptoms are often less 
marked, hemoptysis is more eommon, the sputum less viseid and more 
purulent, leukocytosis less striking, cyanosis more intense and emacia- 
tion more rapid. Finally, careful and repeated examinations will often 
demonstrate the presence of tubercle bacilli in the sputum. 

. _BroncHopneumonia.—Bronchopneumonia may cause confusion when 
it leads to pseudolobar consolidation of the lungs; and at times differen- 
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tial diagnosis may be impossible. The greater frequency of lobular 
consolidation in infants and in the aged, its more common occurrence 
as a eomplieation of or sequel to other diseases, its insidious onset, 
more circumscribed distribution and the greater incidence of termina- 
tion by lysis are differential points. 

PLEURAL Errusions.—Pleural effusions may be mistaken for lobar 
pneumonia, and vice versa. The limited expansion, the displacement of 
other viscera, the diminution or absence of vocal fremitus, the board- 
like flatness on percussion and the suppression of respiratory murmur 
and voice sounds, even the paravertebral triangle of dulness on the 
unaffected side, may be found in massive pneumonia. On the other 
hand, the compression of lung tissue adjacent to pleural effusions may 
give the signs of consolidation. 

The history of a gradual onset of symptoms, the absence of a chill 
and of blood-stained sputum speak in favor of effusion in equivocal cases, 
and the demonstration of displacement of the heart to the unaffected 
side, of wooden flatness and Grocco’s triangle on percussion, suppressed 
breathing and absence of rales on auscultation are points against the 
diagnosis of pneumonia. It cannot be too strongly emphasized that 
whenever doubt exists as to the presence of a pleural effusion, explora- 
tory paracentesis of the thorax is urgently indicated. A syringe and 
needle suitable for thoracic tapping should be part of the equipment of 
every good clinician. Further, a roentgenogram gives decisive differ- 
ential data. 

INTERLOBAR EMPYvEMA.—This condition may give all the signs of con- 
solidation of lung tissue and may be confused with pneumonia, delayed 
resolution and tuberculosis. The reappearance of fever after defer- 
veseenee, of sweats, chilliness, anemia, prostration and the develop- 
ment of clubbed fingers and leukocytosis usually point the way to a 
correct conclusion, or exploratory paracentesis or roentgenoscopy may 
discover the condition. 

INFARCTION OF THE LuNc.—Infarction of the lung may closely simu- 
late lobar pneumonia. The history may be identical and, but for the 
detection of conditions that may lead to embolism, differentiation may 
be impossible. The sudden onset of thoracic pain, cough with bloody 
sputum, dyspnea, cyanosis, fever, ete., point rather to infarction when 
they develop in patients with acute or chronic endocarditis, peripheral 
thrombosis, sepsis of puerperal or of other origin, sinus thrombosis, fol- 
lowing crushing injuries, ete. In infarction, chill, rapid rise of fever 
and defervescence by crisis are less common than in pneumonia, and 
the sputum contains bright red blood and fewer bacteria. Blood and 
sputum cultures are helpful diagnostic aids in doubtful cases. 

ATELECTASIS.—Atelectasis may present signs difficult to differentiate 
from those of pneumonia, though the dulness due to it is less constantly 
associated with intense tubular respiration; and further, the percus- 
sion changes are modified and may even approach normal, following a 
number of deep inspiratory efforts. 

NowTUBERCULOUS BASAL Inrections.—These offer little difficulty 
and are differentiated from lobar pneumonia by the history, mode of 
onset, slight constitutional symptoms, purulent sputum and protracted 
course. 

OTHER DISEASES OF THE PLEURA AND Lungs are rarely difficult to ex- 
clude. Tumors of the pleura, tumors and eysts of the lung and chronic 
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passive congestion of the lungs occasionally present signs similar to those 
due to pneumonie consolidation, but the history and accessory diagnostic 
aids will usually establish their true nature. 

Central pneumonia may be overlooked for several days. 

TypHow F'rver.—Pneumonia should rarely be confused with typhoid 
fever, though occasionaly some difficulty may arise. The history of 
sudden onset with chill and thoracic pain, the presence of herpes, tachy- 
cardia, and especially of accelerated, shallow respiration, the leukocy- 
tosis and the suppression of the urinary chlorides exclude typhoid fever 
even before signs of consolidation of the lung develop. 

INFLUENZA.—Influenza ean usually be excluded by a history of ex- 
posure to contagion, by the greater prostration, green sputum, different 
course and by the results of laboratory investigation. 

Mentinaitis.—Meningitis may be wrongly diagnosed in uncomplicated 
pneumonia attended at onset by marked cerebral symptoms or when 
there is meningismus, and examination of the spinal fluid may be the 
only means of differentiation. This is especially true in childhood, and 
in adults in whom the development of the signs of pulmonary consolida- 
tion is delayed. 

Acute ABDOMINAL DisEAsES.—Reference has been made already to 
the difficulties of diagnosis that may arise when acute abdominal pain is 
a striking feature at the onset or early in the course of pneumonia. The 
character of the pain, its localization, its association with rigidity of the 
abdominal muscles, distention of the abdomen, nausea, vomiting, fever 
and leukocytosis may give rise to the suspicion of peritonitis. Acute 
appendicitis, perforated gastric ulcer, intestinal perforation, cholecysti- 
tis, panereatitis, even pelvic inflammatory disease may be closely simu- 
lated. Differential diagnosis rests upon careful examination of the 
thorax, laboratory studies and the detection of true spasm of the ab- 
dominal muscles, no less than upon an accurate knowledge of the symp- 
toms and signs of disease of the abdominal viseera, vessels and serous 
lining. 

X-ray Examination.—As an accessory to the ordinary methods of 
physical diagnosis and occasionally as the direct means of establishing 
the presence of a suspected but undiscovered pneumonie consolidation, 
the x-ray is of great value. Roentgenography is more useful than fluoros- 
copy in so far as it gives a permanent record and the opportunity to 
study the evolution of a given lesion. By means of the x-ray the exact 
location and extent of the inflammation ean be determined and the de- 
velopment of effusion in the pleural sacs may be disclosed before it is 
of sufficient size to give diagnostice signs. 

The shadow east by pneumonie consolidation is less dense than that 
caused by pleural exudation or by neoplasm of the pleura or lung, and 
it is less uniform. As a rule, in the depth of the shadow, or more usually 
near its periphery, there is a diffuse, uneven mottling and the margins 
of the shadow are irregular, hazy and ill defined. Roentgenographic 
studies ° indicate that the consolidation in lobar pneumonia begins as 
a conical or triangular area of solidification with its base near the pleural 
surface of the lung, and spreads towards the hilus. Often the infiltration 
does not reach the hilus and this may explain the absence of tubular 
breathing and bronchophony in some cases, as a central localization of 
the lesion may in others. 

The onset of resolution can often be detected roentgenographieally 
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before the clinical course or physical signs give evidence of its occur- 
renee, and the x-ray has shown that resolution usually starts in the depth 
of the exudate, spreading irregularly from one or several points near 
the hilus of the lung towards the periphery. Marked changes in the 
shadow may occur within the course of a day, and the picture of a normal 
lung may not be obtained until some time after convalescence has been 
established. 

Pleural effusion is distinguished roentgenographically from pneu- 
monia by the following differences: The shadow is denser and more uni- 
form; its outlines are more sharply defined and the upper limit is often 
eurved; depression of the diaphragm, displacement of the cardiovas- 
eular stripe and a basal localization with obliteration of the complemental 
space are more often seen in the plates of pleural effusion. 

In encapsulated exudates and when the collection is interlobar, the 
uniform dense shadow, its clearly demarcated borders and anatomie posi- 
tion are diagnostic. 

The x-ray findings in thickened pleura are often confusing, but the 
uniform hazing without mottling and the more even paling of the shadow 
at its borders help to differentiate them from those in lobar pneumonia. 
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Respiratory System.—PLEURISY is so usual an occurrence in the 
eourse of lobar pneumonia that it ean scarcely be termed a complica- 
tion. In practically every case in which the consolidation reaches the 
periphery of the lung a fibrinous pleurisy develops. Occasionally the 
plastie exudate is of unusual thickness and extent, modifying the physical 
signs of the consolidation and leading subsequently to the development 
of adhesions. Though generally limited in area to the site of the pneu- 
monia, it may be more extensive and occasionally occurs on the unin- 
volved side with resultant difficulty in diagnosis. Signs of plastic 
pleurisy were found in the series reported by Chatard in 51.2 per cent, 
but the incidence is undoubtedly greater than this figure indicates. 

The presence of fibrinous pleurisy is evidenced by characteristic 
thoracic pain, limited mobility of the affected side and the presence of 
a friction rub. The last may be transitory and is readily confused with 
intrapulmonary erepitation. It is a point of practical importance that 
the sudden disappearance of pleural pain and pleural friction may in- 
dicate the accumulation of fluid as well as a subsidence of pleuritis. 

Small serous effusions are of common occurrence and were found 
by Lord ® in 37 per cent of 154 autopsies. Serous effusions sufficiently 
large to be detected clinically, i.e., 400 c.c. or more, are rare. 

EwPvEMA must be looked upon as a possible complication in every 
ease of lobar pneumonia. Musser and Norris’? found it in 2.2 per cent 
of 13,550 clinical eases and in 5.1 per cent of 973 autopsies. McCrae ** 
found it in 3.6 per cent of 805 cases at the Johns Hopkins Hospital. 
The incidence of empyema as a complication varies greatly from year 
to year. It is common in childhood, occurs more frequently in the negro 
than in the white race and is slightly more frequent in cases of pneu- 
monia following trauma of the chest wall. The incidence of empyema 
is highest in patients infected with pneumococcus Type I, next highest 
in those infected with Type IV and lowest in those in whom Type II 
is the invading mieroórganism. 
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Empyema is a complication rather than a sequel of pneumonia, as 
evidenced by the persistence of the fever after the pneumonia has eleared 
and by its occurrence during the active stage of the disease. It is more 
common after a severe attaek and especially when more than one lobe 
is diseased. Its presence is usually first manifest during the stage of 
resolution. 

The organism responsible for its produetion is either the pneumo- 
coccus or the Streptococcus hemolyticus. According to Ewart, in chil- 
dren empyema is due to the pneumococcus in 75 per cent and to Strepto- 
coccus hemolyticus in 25 per cent, whereas in adults the reverse is true. 

In the series of 22 cases collected by McCrae,” the former was found 
in 20, the latter in 2. In the pus of empyema cases Lord found the 
pneumococcus in 39.4 per cent, the streptococcus in 20.4 per cent, staphy- 
loeocei in 3.6 per cent, mixed infections in 16 per cent, and in 18.2 per 
cent the cultures were sterile. Failure to obtain bacterial growth in 
cultures of the pus of empyema may indicate that the causal organism 
has died or that the exudate is tuberculous. 

The mode of onset of empyema cannot be accurately studied, as it 
may be masked by the symptoms of the pneumonia. In parapneumonic. 
empyema 7? the only signs may be increased dulness on percussion, an 
increased leukocytosis and sweats. In metapneumonie empyema, which 
is far the more common type, the most suggestive symptom is the per- 
sistence of fever. In MeCrae's series of 29 cases, in 21, after the pneu- 
monia had subsided, the temperature did not become normal; it reached 
normal for a brief interval in 4 eases, remained normal for less than 
twenty-four hours in 2 eases, for twenty-four hours in 1 ease and for 
three days in 1 ease. The fever during the course of the empyema, 
though usually very irregular and often intermittent, at times may be 
continuous. The pulse is rapid and tachycardia may be the most striking 
clinical symptom. In a small percentage of the cases the rate is normal 
or only slightly increased. 

The respirations are more constantly inereased in frequency, varying 
between 20 and 36 per minute, are shallow and often labored. 

_ Cyanosis may be present, but more characteristically there is progres- 
sively increasing pallor with a sallow tint to the skin. Sweats and oc- 
easionally chills, rapid loss of weight and discomfort due to pain or 
dyspnea are usual. Clubbing of the fingers and toes may develop 
rapidly. 

There is an outspoken leukocytosis of the polymorphonuclear variety 
more marked than during the course of the pneumonia, and averaging 
between 20,000 and 30,000. The development or reappearance of such 
a leukocytosis after a critical defervescence is a very suggestive sign. 
_ The physical signs are those of a pleural effusion. Inspection is of 
little aid in diagnosis. The limited expansion of the involved side may 
be interpreted as due to the pneumonie process itself, and bulging of 
the interspaees should not be waited for. Palpation with auscultation 
gives the most helpful data. The vocal fremitus, classically absent when 
there is fluid in the pleural sae, may be retained in metapneumonie 
empyema, perhaps due to the presence of consolidated lung tissue be- 
hind the exudate, perhaps as a result of the tension of the exudate itself. 
In some instances the absence of vocal fremitus may decide in favor of 
pleural exudation and against pulmonary consolidation. Percussion may 
show very little change from that noted during the pneumonia, but more 
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often the note is duller and characteristically it is flat. The complete 
absenee of resonanee due to pleural exudation is associated with a sense 
of wooden resistance to the pleximeter finger, so typical that it warrants 
exploration, even when it is the only suggestive sign of fluid. A band 
of skodaie tympany may be present at the upper level of flatness. Oc- 
easionally the anterior limit of altered pereussion note is determined as 
a sharp vertieal line in the axilla (eneapsulated empyema). In inter- 
lobar empyema the signs may be outlined along the eourse of the lung 
fissures. Auscultation discloses marked changes in the breath sounds 
and in the transmission of the voice. The respiratory murmur may be 
eompletely suppressed or more often it may be faintly heard, usually 
with a distinetly tubular modification. Now and again intense tubular 
breath sounds may be heard when there is a large exudate in the pleural 
sae, a finding that may lead to an erroneous conclusion unless it is con- 
sidered along with other available data. The change in the breath sounds 
over closely adjoining areas may be suggestive. The voice sounds are 
characteristically altered above the level of the fluid and generally have 
a curious high-pitched nasal quality that is difficult to describe (egoph- 
ony). 

The early recognition of an empyema is of maximum importance, for 
the outlook is good when a prompt diagnosis is made and efficient treat- 
ment is instituted early. Recognition of the fact that no physical sign 
is constantly present, and the willingness to explore the chest with an 
aspirating needle whenever the symptoms and some of the signs are 
noted, will save many a life and lead to restoration of the function of 
many a lung. 

The prognosis of empyema is about the same as that of pneumonia 
itself. The earlier in the course of the pneumonia the empyema de- 
velops, the higher is the death rate due to it. This is especially true 
when the onset of this complication is before the tenth day of the disease. 
Pericarditis and endocarditis oceur more often when empyema develops 
than in uncomplicated pneumonia. 

The exudate is generally odorless, thick, creamy pus consisting mainly 
of polymorphonuclear leukocytes. Mononuclear and endothelial cells 
are present in relatively small numbers. Pneumococeci living and dead 
may be found both intracellularly and extracellularly. 

The empyema may rupture into the lung, a bronchus, the pericardium 
or, exceptionally, through the thoraeie wall. Very rarely aspiration 
may be followed by absorption of the exudate, but as a rule thoracotomy 
with resection of one or more ribs is necessary. 

The diagnosis of the rupture of empyema into a bronchus is sug- 
gested whenever, after a pneumonia, the patient suddenly expectorates 
a large quantity of purulent material and at the same time his symp- 
toms lessen or disappear, the physical signs become less abnormal, the 
fever falls and the leukocytes diminish in number. 

Encapsulated interlobar empyema may escape detection or be dis- 
covered with great difficulty. Whenever there is persistent fever, tachy- 
eardia and leukocytosis following an attack of pneumonia, especially if 
there are also pallor and sweats, the condition should be suspected even 
though physical signs do not indicate a pleural exudation. Repeated 
needling of the chest along the line of the interlobar fissures of the dis- 
eased side may establish the diagnosis or it may be located by the use 
of the x-ray (q.v.). 
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Encapsulated interlobar empyema may rupture into a bronchus and 
a localized pyopneumothorax may result. The writer has seen one such 
case in which the suspicion of its occurrence was strengthened by the 
demonstration of flatness that shifted along the line of the fissure with 
change in position. 

PNEUMOTHORAX is a very rare occurrence and has been noted most 
often when an empyema has ruptured into a bronchus. 

Broncuitis is extremely common at onset and may last throughout 
an attack. Purulent or membranous tracheitis is a rare event. 

EpisTaxis may occur as the initial symptom of pneumonia and may 
recur from time to time throughout the course of the disease. It is 
usually of no moment except in the aged or when it is a manifestation 
of a hemorrhagic tendency in the cases of pneumococcus septicemia. 

LARYNGITIS may be present before or occur during pneumonia. 
Edema of the larynx and suppurative perichondritis of the larynx occur, 
but fortunately they are very rare. 

ABSCESS OF THE LuNG is an infrequent complication. It was noted 
clinically in 76 of the 12,030 cases collected by Musser and Norris, and 
in 9 of 658 cases analyzed by McCrae at the Johns Hopkins Hospital. 
Lobar pneumonia is the most frequent single cause of abscess of the 
lung, and in 50 eases at the Massachusetts General Hospital 14 cases 
could be attributed to it. 

There may be a single large abscess, but multiple small ones occur 
more commonly. The abscesses generally form near the periphery of 
the lung, are irregular in contour and may have a limiting membrane, 
though more often the boundary is indefinite and consists of necrotic 
tissue. The contents may be evacuated through a bronchus or the ab- 
scess may rupture into the pleura, pericardium or the esophagus. 

Clinically abscess is often confused with empyema and delayed reso- 
lution. Its onset is insidious, its course not characteristic. 

Irregular protracted fever, sometimes with chills, persistent leukocy- 
tosis and pallor, loss of weight, cough that is moderately productive or 
that may lead suddenly to the expectoration of a large quantity of 
purulent secretion are the classical symptoms. The cough and expecto- 
ration may be influenced much by change in posture. The physical signs 
are those of consolidation, and after a large quantity of sputum has 
been raised the signs of cavity may be detected. The sputum, first tena- 
cious, then mucopurulent, later purulent, varies in quantity up to sev- 
eral hundred eubie centimeters daily. Yellow or greenish at first, it is 
later often blood-containing, and sometimes foul. After standing it 
separates into three layers. Microscopically, pus cells, detritus, epi- 
thelial cells, crystals and, more characteristically, particles or masses of 
lung tissue and elastie fibers are found. : 

After an attack of pneumonia, exacerbation of fever with leukocy- 
tosis, absence of the signs of resolution and the expectoration of large 
amounts of purulent sputum suggest an empyema that has ruptured 
into a bronchus or a pulmonary abscess. Frequently examination of 
the sputum will differentiate between them or recourse must be had 
to the x-ray. 

GANGRENE OF THE LUNG is a rare sequel of pneumonia and is most 
common in the aged. f It may begin in a pulmonary abscess or start in 
an old tuberculous lesion. It was found in 0.49 per cent of 27,761 cases 


collected by Musser and Norris and, together with pulmonary abscess, 
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in 0.4 per cent of 500 cases studied by Lord. Like abscess, gangrene 
is often overlooked clinically. The symptoms and signs closely resemble 
those of abscess but the, constitutional symptoms are more marked and 
the sputum more foul. The latter is generally outspokenly fetid. It is 
thin, brownish, often chocolate-colored, due to altered blood. Micro- 
seopieally few red corpuscles are found. Elastic tissue is less abundant 
and Dittrich’s plugs are more abundant than in the sputum from abscess. 

Gangrene of the lung may lead to the development of empyema or 
pyopneumothorax and to the formation of cavity. Death from abscess 
or gangrene of the lung may result from intoxication, suffocation, collapse 
or cerebral abscess. 

DELAYED RresotutTion.—The clearing of the exudate in pneumonia is 
brought about through a process of autolysis. Some of the exudate is 
removed by expectoration, but the major portion of it undergoes diges- 
tion by autolytie enzymes liberated by the leukocytes. In a variable 
period of time resolution is complete, and often within a week or two 
the physical signs of consolidation have disappeared and clinically the 
lung is restored to its normal state. 

In some eases resolution may not proceed in this way, but its onset 
be delayed or its course be protraeted.? Delayed resolution occurs in 
from 3 to 5 per cent of all eases.'* It occurs more often in men than in 
women, in negroes than in whites, in pneumonia of the lower lobes, in 
the aged, the debilitated and in alcoholics. In the latter it may cause 
death from gradual or sudden eardiae failure. 

Signs of consolidation may persist as long as ten or twelve weeks 
and yet the lung may clear. 

A febrile crisis may occur and the subjective symptoms subside, 
but the local signs of consolidation persist, to regress very gradually 
over a period of days or weeks. There may be a lysis and gradual sub- 
sidence of symptoms, but consolidation of the lung associated with irregu- 
lar fever and sweats may persist. Finally, the fever may remain ele- 
vated and the symptoms and signs fail to disappear, until the patient dies 
from exhaustion. 

The condition is most often confused with pulmonary tuberculosis, 
interlobar empyema, pleural effusion and pulmonary abscess. 

SUBPHRENIC ABSCESS is a very rare complication and deserves mention 
mainly because it is apt to be confused with empyema. It is probably 
the result of infection by direct extension through the diaphragm and 
not a metastatic process. 

MEDIASTINITIS AND BRONCHIAL LYMPH GLANDS SUFFICIENTLY EN- 
LARGED TO CAUSE SYMPTOMS OF PRESSURE have been described in pneu- 
monia. Both are extremely rare happenings and of little clinical interest. 

Cardiovascular System.—The cardiac complications of pneumonia 
are of cardinal importance, not alone because of their influence on the 
immediate prognosis but because of the permanent changes they may 
cause. 

PERICARDITIS is the most frequent cardiac complication of pneumo- 
nia and occurs more often than bedside observations indicate. Collected 
statistics show a clinical incidence of 1.5-2.5 per cent, whereas according 
to postmortem studies it is found in 10 to 15 per cent of the fatal cases. 
It develops most commonly in young adults and is not rare in terminal 
pneumonia. 

Pericarditis develops at the height of the disease, and because of its 
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insidious onset is usually not detected. Because of the frequency with 
which it occurs when there is consolidation of the left lung it has been 
thought the result of infection by direct extension; but the studies of 
Chatard,” of Sears and Larrabee,“ and others indicate that it is gener- 
ally of metastatic origin. The incidence varies with different epidemics. 
Usually of the fibrinous type, effusion occasionally develops, but it is 
rarely of sufficient size to require paracentesis. Purulent pericarditis 
demands prompt surgical intervention. 

The diagnosis may be suggested by increasing cyanosis, dyspnea and 
tachycardia and is confirmed by the detection of a pericardial friction 
rub, or when, less often, effusion occurs, by the appearance of the signs 
of fluid in the pericardial sac. Recognition of a pericardial friction rub 
may be difficult, due to the presence of intrapulmonary sounds or of a 
pleuropericardial rub. It is essential to listen daily over the sternum, 
along the sternal margin and over the precordium in every case of pneu- 
monia, or the presence of a pericardial rub may escape recognition. 

The prognosis when pericarditis develops is exceedingly grave, in 
part because of the condition itself, in part because of the frequently 
coincident sepsis or myocarditis. The existence of the complication is 
so often overlooked that accurate mortality statistics are not available. - 
Of the cases recognized clinically from 50 to 80 per cent end fatally. 

ENDOCARDITIS also is undoubtedly much more frequent than clinical 
statistics indicate. 77? This is illustrated by a comparison of the figures 
obtained from the clinical and pathological records analyzed by Musser 
and Norris, who noted a clinical incidence of 0.44 per cent as contrasted 
with the finding of anatomical lesions in 5.8 per cent. It is said to occur 
more often in patients over 30 years of age, more often in women than 
in men and especially frequently in those with preéxistent valvular 
disease. 

In the majority of cases it is of the ulcerative type. Though the left 
heart is involved more often than the right, the right heart is attacked 
more often in pneumococeus infections than in most other varieties of 
endocarditis. According to Netter’s figures, in 6.7 per cent of other 
types of endocarditis the right side of the heart is affected, whereas in 
17.8 per cent of the cases of pneumococeus endocarditis it is diseased. 
The aortic and pulmonary valves are the ones most often involved, and 
whenever the former are implicated, with rare exceptions, the lesion is 
ulcerative. 

As a rule, characteristie physical signs are lacking and the involve- 
ment of the heart is discovered first at autopsy. In some cases the sub- 
jective manifestations indicate the condition, especially when the symp- 
toms are those of infarction. When there is infarction of the lungs, 
thoracic pain, bloody Sputum and signs of pulmonary consolidation may 
be found; in infarction of the spleen, there is pain in the lower left 
axilla or left hypochondrium, enlargement and tenderness of the spleen ; 
in infarction of _the kidneys, lumbar pain, oliguria and hematuria may 
be found, and in infarction of the central nervous system there are 
meningitis, hemiplegia, ete. 

The existence of endocarditis is to be suspected in every case of pneu- 
mococeus sepsis (q.v.). Its occurrence is to be considered whenever, in 
a prolonged attack of pneumonia, typhoidal or meningeal symptoms de- 


velop and whenever, after the temperature has fallen to normal, there 
is a return of an irregular fever.*? 
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The character of the physical signs may be diagnostic. The detec- 
tion of a systolic murmur is of little help, for it occurs regularly in 
lobar pneumonia without endocardial involvement. The marked altera- 
tion in the character of a systolic murmur, especially when it takes on 
a musical quality, is suggestive. A diastolic murmur usually is in- 
dieative of endocarditis, 

In most cases the fever is irregular, sometimes intermittent and asso- 
ciated with recurrent chills, leukocytosis, rapidly increasing secondary 
anemia, and oftentimes the development of transitory nodular erythema 
and purpura. Meningitis complicates endocarditis in over 50 per cent 
of the cases. 

The prognosis is extremely grave. Of the cases diagnosed very few 
recover. If death does not occur, chronic valvular disease results. 

Myocarpitis is not a usual complication of pneumonia, though myo- 
eardial weakness is an occurrence of varying frequency, and there is 
often evidence of embarrassment of the heart muscle due to the altered 
pressure in the pulmonary circulation or dependent upon the existent 
toxemia. 

Permanent injury of the myocardium due to pneumonia is a very 
rare event. 

Tachycardia and the various types of arrhythmia that may occur 
have been considered. 

VasomorTor CoLtuApse.—In many instances in which death is attrib- 
uted to circulatory failure, the symptoms that develop seem to indicate 
that the inability of the patient to maintain an adequate cardiovascular 
compensation is due to a deficiency in the peripheral portion of the vas- 
cular mechanism rather than to a primary insufficiency of the heart. 
The syndrome designated often as vasomotor eollapse—low blood pres- 
sure, weak pulse, feeble aortie second sound, pallor with or without 
eyanosis, eold skin, profuse sweating, diminution of urinary output, a 
feeling of faintness and a slowing of the mental processes or even sopor— 
may be encountered either with or without the development of pulmonary 
edema. Whatever the eause of the cireulatory failure, peripheral, vas- 
eular or cardiac, it is certain that it is encountered more frequently in 
patients with pneumococci in the circulating blood. In fact, whatever 
the terminal symptoms may be in pneumonia, the fatal issue is associated 
in a large percentage of the cases with a pneumococcus sepsis. Thus, 
Cecil reports that in patients in whom the cultures of the blood were 
sterile, death occurred in only ten per cent, whereas in patients in the 
cultures of whose blood pneumococci grew, death occurred in 78.3 per 
cent. Further, in pneumonia experimentally produced in monkeys, in 
every fatal ease large numbers of pneumococci were found in the circu- 
lating blood. 

PERIPHERAL VENOUS THROMBOsIS is uncommon in pneumonia and has 
been found in about 0.5 per cent of a large series of eases.! The rarity 
of it is curious when one recalls how rich pneumonie blood is in the 
elements necessary for coagulation. It is a sequel rather than a com- 
plication, the majority of the reported cases occurring during convales- 
cence. The veins of the lower extremities are most often involved and, 
as in thrombosis of the femoral veins due to other infeetious diseases, 
the left side is affected more often than the right. It has been observed 
also in the veins of the upper extremities, the external jugular, the su- 
perior longitudinal sinus and the cerebral veins. Thrombosis is slightly 
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more common in protracted pneumonia, and in men than in women. 
Arteriosclerosis, feeble circulation and an altered condition of the blood 
are predisposing factors, but the immediate cause is probably an in- 
fective phlebitis. The symptoms do not differ from those due to throm- 
bophlebitis of different etiology, and gangrene may result. 

The prognosis differs, depending upon the vein affected. The outlook 
when the femoral vein is involved is good. Pulmonary thrombosis may 
cause sudden death. 

EMBOLISM OF THE ARTERIES is very rare, but EMBOLISM OF THE AB- 
DOMINAL AORTA, of the lentieulo-optie artery and of the popliteal artery 
has been described. 

The emboli may be of venous or of cardiac origin. : 

Urinary System.—The transitory albuminuria and eylindruria of 
the active febrile stage of pneumonia and their causal renal irritation 
are to be regarded as regular features of the disease. Frothingham’s 
studies?? of a small series of cases of this type showed no impairment 
of renal funetion. 

It is often diffieult to distinguish between signs of no import and 
those indicative of true renal degeneration or inflammation. Definite 
nephritis, however, is rare and occurs as a complication in less than 
1 per cent of the cases. It may develop at any time in the course of 
an attack. Acute glomerulonephritis may occur. Edema is uncom- 
mon, hemoglobinuria is exceedingly rare, but hematuria is more fre- 
quently met. Pneumonia is not a common cause of nephritis and the 
renal disorders due to it are usually either rapidly fatal or end in 
complete recovery. 

Genital System.—Suppurative orchitis following pneumonia has 
been recorded. 

Skin.—Herpes simplex, erythema and sudamina (miliaria erystal- 
lina and rubra) are among the ordinary dermal findings in pneumonia. 

In the septicemie cases, purpura, erythema multiforme and erythema 
nodosum occur. Furunculosis may develop and erysipelas and pemphi- 
eus may be accidental occurrences. Metastatic pneumococcie dermatitis 
and postpneumonie symmetrical gangrene have been described. Herpes 
zoster is a rare complication, but the writer saw it twice in the epidemic 
of 1917, both times in elderly women during convalescence from a mild 
attack of pneumonia. 

Nervous System.—The frequency and the varieties of DELIRIUM occur- 
ring in pneumonia have already been considered. Other nervous symp- 
toms undoubtedly due to toxemia and not dependent upon anatomieal 
lesions may oecur.? Coma and sTUPOR sometimes associated with vomit- 
ing, HEADACHE and SIGNS OF MENINGEAL IRRITATION are unfavorable symp- 
toms that may appear without the development of a true meningitis in 
children, in alcoholics, in very toxic cases and in association with otitis 
media. 

PsycHomorTor AarrATION in the neurotic or in very toxic cases may | 
lead to such physical activity as to embarrass an already laboring heart. 

.MENirNarrIS occurs in less than one per cent of all cases of pneumonia. 
It is most frequent in children under ten years of age and is almost uni- 
formly fatal.** Meningeal symptoms may precede the signs of pneu- 
monia or they may develop after the signs of pneumonia have sub- 
sided.*° The infection of the meninges may be hematogenous, otog- 
enous, lymphogenous or perhaps by direct extension from the parana- 
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sal sinuses. Probably in the majority of cases it is a metastatic infection 
of hematogenous origin, and its development in only a small group of 
those with bacteriemia may be due to the existence in these of altered 
conditions of the thecal circulation. Anatomically the lesion is a puru- 
lent meningitis, indistinguishable from that due to the meningococcus 
or the influenza bacillus with the exudate widely distributed over the 
brain and spinal cord. 

The symptoms may be completely masked by the toxic nervous symp- 
toms of pneumonia and may be completely simulated by those of menin- 
gismus. Headache, photophobia, vomiting and constipation are sugges- 
tive. Stiffness of the neck, retraction of the head and Kernig’s sign are 
even more so, and the occurrence of paresis or paralysis of the cranial 
nerves, convulsions, opisthotonos, emprosthotonos, hyperesthesia, choked 
disk, Kernig’s, Babinski’s and Brudzinski’s signs, is practically diag- 
nostic. The conclusive evidence of meningitis is furnished by lumbar 
puncture. The spinal fluid obtained is turbid or purulent. It is often 
under increased pressure, shows an increased content of protein, con- 
tains many leukoecytes—chiefly of the polymorphonuclear variety—and 
many pneumococci. Purulent meningitis may develop weeks after re- 
covery from pneumonia. 

It is important to recall that though many of the foregoing symp- 
toms may be present and the clinical syndrome be indistinguishable from 
meningitis, spinal puncture may show a normal fluid or autopsy may 
show no anatomical changes in the central nervous system. This con- 
dition is termed meningismus. It occurs in the very toxic pneumonias, 
especially in the neurotic and in children, and is of no prognostic mo- 
ment. 

MENINGO-ENCEPHALITIS with signs of localized or focal cerebral dis- 
ease has been reported.5*-5' The condition is of very rare occurrence, 
has a bad prognosis and is manifested by the signs of increased intra- 
cranial pressure and the development of hemiplegia or monoplegia, or 
by disturbances of the cranial nerves. The pathology of this compli- 
cation is not thoroughly established. Tetany, transitory loss of the 
pupillary light reflex ** and temporary diminution or loss of the knee- 
jerk have been seen during the course of the disease. 

PERIPHERAL NEURITIS, PARESIS or PARALYSIS OF THE VARIOUS CRANIAL 
Nerves have been noted during pneumonia or in the convalescence from 
an attack. "These symptoms are of toxic origin and recovery from them 
without residual symptoms is the rule. They have no influence on the 
general prognosis. 

HEMIPLEGIA ?? is a rare complication that may result from cerebral 
thrombosis, embolism or abscess. There is another type of pneumonic 
hemiplegia occurring in young, vigorous people and having a better 
prognosis. This type, without gross anatomic lesion, appears within 
the first few days of the pneumonia or may precede it, and often before 
the development of paralysis there are ataxia, aphasia, headache, syn- 
cope, vertigo, mental confusion and paresthesia of the side later para- 
lyzed. This type of hemiplegia is of uncertain etiology and is variously 
ascribed to hysteria, encephalitis, meningitis and to cerebral ischemia 
due to insufficient circulation. 

Organs of Special Sense.— OCULAR COMPLICATIONS are rarely seen. 
Instances of conjunctivitis, ulcerative keratitis and abscess of the cor- 
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nea oeeur, and panophthalmitis and hemorrhagic retinitis of embolic 
origin have been described. 

Orrrıs Menia is most often met with in childhood. It occurs in about 
3 per cent of the cases of pneumonia of children and in less than 1 per 
cent of those occurring in adults. The ear may become infected by 
extension from the throat or nasopharynx or through the blood stream. 
The process generally leads to suppuration and the symptoms generally 
are those of a purulent otitis media. Occasionally the clinical picture 
closely simulates a meningitis. Mastoiditis, sinus thrombosis or menin- 
gitis may follow by extension. If paracentesis is not done, perfora- 
tion of the tympanum results, often with a consequent chronic discharg- 
ing otitis, but the hearing is rarely impaired. The possible evil conse- 
quences of middle-ear disease can usually be avoided by frequent care- 
ful examinations of the ear in all pneumonie children and in all patients 
with signs of meningitis or with symptoms of otitis. 

Thrombosis of the cerebral sinuses is to be suspected whenever, dur- 
ing or after an otitis media, cultures of the blood previously negative 
yield pneumococci (Libman and Celler °°). 

Muscular System.—Arruriris ?'-?* is a very unusual complication, 
developing in less than 0.5 per cent of the cases. It may occur at any 
stage of the disease, most often in the second week and, like other mani- 
festations of sepsis, it occurs most often in children. Mono-articular or 
poly-articular, it shows a tendency to involve the large joints, especially 
the knees, and there may be synovitis or bursitis independent of or 
associated with the arthritis. 

Mild cases with joint pain, tenderness, redness and slight swelling 
are probably often overlooked and subside spontaneously. Cases with 
moderate serous effusions occur with little constitutional disturbance. 
More severe cases suffer severe arthralgia, show marked signs of arthri- 
tis and develop purulent exudate with destruction of the joint and 
marked general symptoms. This group associated with sepsis is often 
fatal, even when treated surgically. 

Gastro-intestinal System.—Pneumococeus infections of the mouth 
are medical curiosities.°° A ease of severe pneumococeus infection with 
GLOSSITIS was reported in 1903 and at that time was the second recorded 
instance of the condition. 

AcUTE PanorrTIS ?*; ?* is rare and may develop at any time during 
the course or convalescence of pneumonia. The involvement of the 
parotid is generally unilateral, though occasionally both glands are 
affected. The infection may be hematogenous but probably more often 
is due to direct extension by way of Stenson's duct. The symptoms are 
fever, often chills, dry mouth and local pain, redness and swelling of the 
gland. These may subside spontaneously, or suppuration may follow 
with drainage of pus or rupture into the mouth. It may lead to facial 
paralysis, otitis, necrosis of the jaw and temporomaxillary joint, to jug- 
ular thrombosis and sepsis. 

VourriNa with or without nausea may be a prodromal symptom, may 
attend the onset of the active disease or develop during the course of 
an attack. It is met with most often in children, in toxic cases, as a 
symptom of meningitis, as a consequence of medication, and in patients 
with gastro-intestinal or peritoneal inflammation. Pneumococcus gas- 
tritis, gastric and duodenal ulceration,” enteritis and colitis rarely occur. 
Intestinal hemorrhages as a result of ulcerative lesions in the bowel 
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have been deseribed. Appendicitis may develop during the active dis- 
ease or in convalescence. 

ACUTE DILATATION OF THE STOMACH is an unusual and serious com- 
plication that generally escapes detection. The stomach may be tre- 
mendously distended and may even fill the entire abdomen. According 
to Fussell, °° the dilatation is probably due to toxemia with resultant 
constriction of the duodenum and a secondary obstructive increase of 
the dilatation. The symptoms are vomiting, abdominal pain, distention, 
constipation, collapse, splashing sounds and visible gastric peristalsis. 
Untreated, the mortality is over 50 per cent, but when frequent lavage 
is practiced the prognosis is generally good. 

MzrEoRISM, often present in moderate degree, may become so marked 
as to be a serious complication, for when abdominal distention is great, 
serious interference with respiration may result. It occurs in very toxie 
cases, with sepsis, enteritis and peritonitis. 

Hriccovan is rarely sufficiently persistent and frequent to cloud the 
prognosis. 

PERITONITIS is one of the very serious complications. Fortunately 
it is rare and does not develop in more than 0.5 per cent of the cases. 
It may be primary or secondary, general or local. The primary localized 
form is most common in children and is diagnosed by the association 
of high fever with a tender abdominal mass and diarrhea. The secondary 
diffuse form is a metastatic manifestation of sepsis and develops dur- 
ing the same stage of the disease as pericarditis and empyema. The 
symptoms are those of peritonitis of other origin and whenever, with 
fever and leukocytosis, hiecough and vomiting are present with ab- 
dominal pain, rigidity, muscle spasm and tenderness, the diagnosis is 
clear. Abdominal pain and rigidity associated with pleurisy may lead 
to an incorrect diagnosis, but the latter symptoms usually appear early 
and disappear within a few days of the onset of pneumonia, whereas 
the symptoms resultant from a true peritonitis do not generally appear 
until the height of an attack. Moreover, true musele spasm and per- 
sistent vomiting are helpful differential guides. It is especially im- 
portant that in every patient with the symptoms of acute intra-abdominal 
inflammation a careful examination of the lungs be made, if the embar- 
rassment of an unnecessary laparotomy in pneumonia is to be avoided. 

JAUNDICE develops occasionally during the course of pneumonia and 
is said to occur in from 2 to 11.5 per cent of the cases. Statisties prob- 
ably fail to convey an accurate idea of its frequency, as the very mild 
grades are often undetected. 

The incidence varies in different epidemies, and the dores of jaundice 
that develops shades from a subieterie tinting of the sclere to outspoken 
yellow or rarely greenish staining of the skin and visible mueous mem- 
branes. It is usually first apparent at the height of the disease and 
is more common in the toxic cases. The stools generally contain bile, 
but instances of catarrhal obstruction of the bile ducts with acholic 
feces are recorded. The mortality of the cases with jaundice is higher 
than in uncomplicated pneumonia and is generally placed above 50 per 
cent. Probably the higher death rate is due, not to the complication 
itself, but to the conditions that caused it. 

The actual causation of the jaundice is not established. Banti 1° 
regarded it as the result of a specific hemolytic action of the pneumo- 
eoeeus upon the erythrocytes, and his experimental observations lend 
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support to that idea. MePhedran'"* noted an inereased eorpuseular 
resistance of the red cells in the cases with most marked jaundice, bili- 
rubin in the urine of jaundiced patients and a destruction of red cor- 
puseles that he regarded as due to the pulmonary hepatization. 

The view that it results from an infective cholangitis finds support 
in the occasional development of cholecystitis, but in MePhedran's cases 
autopsy showed no special changes in the liver. The idea that chronic 
passive congestion of the liver is the causal factor is negatived by the 
absence of signs of cardiac embarrassment and venous stasis. 

INVOLVEMENT OF THE GLANDS OF INTERNAL SECRETION is very rare, 
but reports of thyroiditis, abscess of the thyroid gland and of purulent 
infection of the testicles appear in the literature. 


PNEUMONIA IN ASSOCIATION WITH OTHER DISEASES 


Infectious Diseases.—INFLUENZA.—Influenza may be complicated by 
ihe development of lobar or bronchopneumonia, and the pneumonie 
process may be but another manifestation of infection with the pri- 
mary invader or the result of secondary infection with the pneumococeus, 
streptococcus or some other mieroórganism. Mixed infections are not 
uncommon. It is still a moot point as to how frequently the pulmonary 
consolidation is due to the Diplococcus pneumonie, but it is established 
that when the lesion in the lungs is truly lobar it is frequently due to 
that agent. The influenza bacillus has never been shown to be the etio- 
logical agent in lobar pneumonia. The course of pneumonia compli- 
eating influenza is modified in that there is less often a chill at the 
onset, the fever is more irregular and often declines by lysis, the prostra- 
tion and cyanosis are more marked, the pulse is slower, the sputum less 
often rusty, more often hemorrhagic, and there is usually a leukopenia. 
The mortality is very great. Edema of the lungs develops in a large 
per cent of the patients. 

MALARIAL FrvER.—In malarial fever pneumonia may develop as a 
complication and it is practically always due to the pneumococeus. 
When it does oeeur, the prognosis is grave, the mortality high and the 
course is often characterized by obscure physical signs, by prostration 
and by cerebral symptoms. Pulmonary congestion may be a source of 
confusion, and it is differentiated by its basal localization and intermit- 
tent fever. Pneumonia is never due to the malarial parasite. 

TypHor Frver.—Pneumonia is an uncommon occurrence in typhoid 
fever and when it develops is more often lobular than lobar in type. 
Generally due to infection with the pneumococeus, apparently authentic 
instances of pneumonie consolidation due to the Bacillus typhosus have 
been recorded. 

The pneumonia rarely occurs early in the course of typhoid fever, 
and when it does, its symptoms are charaeteristie and the existence of 
the latter may be first suspected because of the absence of leukocytosis, 
the protraeted fever, the appearance of the roseola at the end of the 
first week; or the result of blood cultures may establish its presence. 
The onset of pneumonia is most frequent after the second week of the 
disease and it may not be detected. The pathognomonie features are 
often lacking and the presence of the complication may be indicated 
only by the accelerated respiration, cyanosis, tachycardia and leukocy- 
tosis. The last may be relative to the preéxistent leukopenia and not 
absolute. Cough and expectoration may be entirely absent. The mor- 
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tality in this group is unusually high. Finally, pneumonia may develop 
during convalescence and when it does there is seldom any diagnostic 
difficulty. ; 

Occasionally the signs of pulmonary infarction are wrongly inter- 
preted as indicative of pneumonia, and this is true especially when 
the signs of peripheral thrombosis are not evident or do not appear until 
after the lesion in the lung has become manifest. 

MzasLES.—Measles is rarely complicated by the development of lobar 
pneumonia, but bronchopneumonia frequently occurs during convales- 
cence. The pulmonary complications and sequele have been studied in 
our army cantonments and it has been demonstrated that postmeasles 
bronchopneumonia is usually due to the Streptococcus hemolyticus, and 
occurs most often in individuals who harbor that organism in their 
throats. 

SCARLET FEVER; DIPHTHERIA.—Lobar pneumonia is very unusual as 
a complication of the other acute exanthemata and in scarlet fever is a 
very grave event, especially when there is a coexistent nephritis. In 
diphtheria pneumoeoceus pneumonia happens even more rarely. 

PULMONARY TUBERCULOSIS.—In the course of pulmonary tuberculosis 
pneumococcus pneumonia is a rarity, and when it develops, differential 
diagnosis is extremely difficult. Subacute and acute tuberculous con- 
solidation present the same signs and often are attended by the same 
symptoms as pneumococcus pneumonia, though generally the history and 
the course of the disease are different. Exposure to infection, espe- 
cially in childhood, evidences of tuberculous lesions in the lungs or else- 
where, a previous attack of idiopathic pleurisy—especially if attended 
by effusion—poor general health and frank hemoptysis are helpful dif- 
ferential points. Further, defervescence by lysis and low-grade leuko- 
eytosis with evidence of apical disease also speak for tuberculosis. The 
demonstration of tubercle bacilli in the sputum is conclusive evidence 
of the nature of the infection. Lobar pneumonia may lead to a flare-up 
of an inactive lesion or may be followed by a generalized dissemination 
of the tuberculosis, though probably in many cases the further course 
of the old disease is uninfluenced. 

Non-infectious Diseases ——D1sseTEs.— When lobar pneumonia occurs 
in this disease it usually runs an atypical course and has a grave prog- 
nosis. During the course of the infection glycosuria may be lessened 
or even disappear, but the danger of gangrene is increased and the pa- 
tients usually die in coma. 

Carpiac AND RENAL DisEAsE.—In this group of cases bronchopneu- 
monia is more frequent than the lobar variety. When the latter does 
occur, it may be confused with pulmonary congestion or infarction in 
eases with eardiae decompensation, and may be overlooked. The course 
of pneumonia in these diseases is very atypical, with insidious onset, 
slight pyrexia and abundant frothy sputum. The mortality is high. 

ArcoHorIisM.—[In those addicted to the use of alcohol pneumonia 
occurs frequently and is a very fatal disease. It has an insidious onset, 
an afebrile or slightly febrile course, marked nervous symptoms and 
generally atypical manifestations. Delirium tremens is precipitated 
often early or at the height of the pneumonia. 

Heat Srroxe.—Heat stroke may be complicated by pneumonia and 
when it is the outlook is very grave, as over 50 per cent have a lethal 
termination. 
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Insanrry.—In the insane the symptoms are often very atypical and 
the disease may be readily overlooked. 


CLINICAL VARIETIES—TYPES 


The manifestations of lobar pneumonia are protean, and in addition 
to the classical entity, a number of clinical variants from it have been 
deseribed. Sueh syndromes have been especially numerous subsequent 
to the pandemie of influenza in 1917 and 1918, since when many eases 
of lobar pneumonia have been seen, the manifestations of which were 
extremely atypical. Although the symptomatology varied little from 
the usual, the physical signs were so often those of a bronchopneumonic 
consolidation that spread so as to become lobar in extent that it was 
not possible always, even with a eareful correlation of the anatomical 
changes, the clinical history and the bacteriological findings, to state 
whether the syndrome should be designated lobar pneumonia or confluent 
bronchopneumonia. Such variants from the more stereotyped picture 
have been encountered less frequently during the last few years. 

Central Pneumonia.—When the consolidation begins in the depth. 
of the lung, or at the hilum, and no part of the periphery is involved, 
the condition is termed latent or ‘‘central pneumonia." The former is 
the more suitable name, for often the condition is overlooked or, as 
the signs of consolidation may be lacking, the condition is only sus- 
pected from the history, the rusty sputum, accelerated respiration, fever 
and leukocytosis. Diagnosis in such cases is sometimes established by 
the x-ray. When the area of consolidation is in contact with patent 
bronchi or approaches the surface of the lung, diagnostic signs become 
manifest. 

Massive Pneumonia.—Massive pneumonia is the term applied to 
consolidation of the lung with associated plugging of the bronchi. The 
physical signs are often those of pleural effusion, from which it may 
be differentiated by the appearance of the signs of consolidation follow- 
ing cough, the absence of Grocco’s sign, the presence of resonance ad- 
jacent to the spine on the affected side, and often by the absence of 
displacement of the heart or other viscera. Occasionally the signs are 
so equivocal that exploratory thoracentesis or a roentgenogram is neces- 
sary to exclude a pleural exudate. 

Apical Pneumonia.—Apical pneumonia is considered by some an 
especial type of the disease, characterized by delirium, often indistin- 
guishable from mania 4 potu, by stupor and by hyperpyrexia. It is 
more common at the extremes of life, involves the right lung more often 
than the left, and pericarditis is said to occur more often as a com- 
plication than in other types of pneumonia. It is questionable, how- 
ever, if there is any justification in setting apart pneumonia involving 
the apices as a clinical variety. 

The mortality of the foregoing three types is essentially the same as 
that of ordinary lobar pneumonia. 
ee Pneumonia.—Migratory pneumonia is an uncommon va- 

pneumonia in whieh different lobes or portions of lobes of 
the lungs are involved in succession. As resolution is established in one 
area, consolidation begins in another, the process spreading in eontigu- 
ous portions of the lung. Several lobes may be involved and the dis- 
ease run a protraeted course. Oftentimes when the consolidation spreads 
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to the previously healthy side, a more marked exacerbation of symptoms 
occurs than when the progression is on the same side. 

Short Term, or Abortive, Pneumonia.—This form is occasionally 
seen.?* The onset of the disease may be typical, the signs of consoli- 
dation of a lobe complete, and erisis with subsidence of symptoms begin 
on the first, second or third day. The most striking instances of ‘‘one- 
day pneumonia’’ seen by the writer occurred in two young men, room- 
mates, the second of whom contracted the disease apparently by direct 
contagion while nursing the first. In each the disease was of sudden 
onset, with chill, fever and pleural pain; each developed signs of com- 
plete consolidation of the right lower lobe, and in one the erisis oceurred 
within 22 hours, in the other within 36 hours, of the beginning of symp- 
toms. 

Senile, or Asthenic, Pneumonia.—Pneumonia in the aged or in in- 
dividuals debilitated by chronic disease is characterized by the absence 
of prodromata, an insidious onset, severe prostration, absence of cough 
and expectoration, and often by the presence of coma, stupor or delirium, 
and by gastro-intestinal symptoms, especially nausea, vomiting and diar- 
rhea. The last symptoms may be so striking as to dominate the 
clinical picture and lead to carelessness in examination of the chest. 
The only symptom in many cases is accelerated respiration, or dyspnea, 
and fever may be absent throughout the course of the illness. "The ab- 
sence of other symptoms and the fact that physical signs of consolidation 
may be lacking for several days explain the frequency with which the 
existence of pneumonia is overlooked in many of these patients. Occa- 
sionally typhoid fever is suspected but it can be readily excluded. The 
course is usually protracted. If there is fever, defervescence is gen- 
erally by lysis. Gangrene and abscess of the lung are frequent com- 
plications. The mortality is high. 

Terminal, or Terminating, Pneumonia.—Terminal, more aptly 
termed terminating, pneumonia often presents the same characteristics 
as does the so-called asthenie type. Most usually met with in the aged, 
in the alcoholic and in patients with chronic diseases, it is not uncom- 
monly first recognized at autopsy. An afebrile course, without cough or 
dyspnea, and with slight constitutional symptoms, is not uncommon. 
Bronchopneumonia is more common as a terminal pulmonary compli- 
eation than is the lobar variety. 

Pneumonia in Infancy and Childhood.'***"*"—Though of less fre- 
quent occurrence than bronchopneumonia, lobar pneumonia is by no 
means uncommon in very early life. Holt states that after the age of 
three years all primary pneumonia is of the lobar variety and, according 
to Dunlap’s statistics, it is met with as often in infancy as in later child- 
hood. Many instances of antenatal pneumonia are recorded (Mac- 
Donald). 

The disease is more common in boys than in girls. The mortality in 
infants is high (20-85 per cent) and in children above the age of three 
years is low (2-10 per cent). The duration is usually shorter than in 
adults, averaging seven days, and abortive pneumonia is not infrequently 
seen. The temperature is likely to be higher and more irregular than 
in adults, defervescence by lysis is more usual, and pseudocrises are 
less common.  Hyperpyrexia is not necessarily a grave prognostic sign 
in children. Chill at onset does not often occur; delirium and convul- 
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sions are frequently the initial symptoms, but vomiting and other gastro- 
intestinal symptoms usher in the disease perhaps even more generally. 

Very important for diagnosis is the altered pulse-respiration ratio 
from 4:1 to 3:1, or in infants even 2:1. The character of the respira- 
tions is considered by some to be pathognomonie—inspiration, pause, ex- 
piration, grunt—this modification occurring with tachypnea of 50 to 100 
respirations per minute. The child is listless and fretful and infants 
often are disinclined to nurse. Erythemata are often seen; herpes is 
rare. 

The physical signs may be indefinite or even absent during the 
early days of the disease and may not appear until the time of or even 
after the crisis (Freeman). 

Tympany on percussion and suppression of breath sounds are early 
signs, and these may be first elicited high in the axilla. Often rales and 
dulness appear first, late in the course of the disease. 

The explanation of the paucity of early signs, their appearance in 
the axilla and, in some instances, failure to detect their presence at all 
has been furnished by roentgenographie studies. These show that the 
pneumonie process always begins at the surface of the lung as a tri- 
angular wedge with the base at the periphery. Signs may be lacking at 
first, owing to the small size of the lesion, to the faet that it does not 
reach a large bronchus or to its location high in the axilla or behind 
the seapula, shoulder-joint or at the base of the lung. 

The physical signs usually clear rapidly at the time of lysis or crisis 
and the persistence of them often is indicative of complications. 

Pain referred to the abdomen is more frequent than in adults. Rigid- 
y of the upper extremities and neck is often due to soreness of the 
chest. 

Cough may be a valuable diagnostic symptom when the physical signs 
are obscure. 

Meningismus is very frequently noted, but meningitis, though a more 
common complication than in adults, does not develop in a large per- 
centage of the cases. Absence or diminution of the knee-jerk speaks 
against the existence of true meningitis. Otitis media and empyema 
are the most usual complications. 

In children lobar pneumonia may be indistinguishable from broncho- 
pneumonia. The disease may be overlooked if it is not remembered 
that cough may be slight or absent, that the sputum is swallowed and 
that the physical signs of consolidation may be so obscure as to escape 
any but the most painstaking examination. 

- Pears Pneumonia.—Pneumonia develops very occasionally 
Nene Sica aie aoa whether performed under general or local anes- 
ee E most instances it is of the lobular variety, but rarely a 
„opar pneumonia occurs postoperatively and the mode of its production 
is eal ee Exposure and chilling during the operative procedures, 
ec pe of the mouth and upper respiratory tract, bron- 
RUM MSN deed e Mae d E predisposing factors. The presence of 
25 etn a e uceal, nasal or pharyngeal cavities, 4.e., 
3 a 1 Dam e responsible in occasional instances; and when 
genera anesthesia is induced with ether or chloroform the irritating 
yee ee De open the way for infection. In many cases the 

£ aerogenous infection through aspirated mucus or 


saliva, though it may rarely be of ym 
iva, tho of hematogenous, 1 hogenous or em- 
bolic origin. iS í PEE 1 
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Pasteur has described a condition of extensive collapse of the lung 
resulting from paresis or paralysis of the diaphragm, and this condition 
may precede the onset of pneumonia or may be confused with it in the 
absence of consolidation. It involves the lower lobes most often, and 
when it occurs suddenly, may be fatal. 

Postoperative pneumonia is more common in the aged, the debili- 
tated and after operations on the stomach, mouth, the respiratory tract 
and after gynecological operations. 

The condition is rare, as shown by the statistics of Musser and Nor- 
ris,"* according to which it occurred in 0.35 per cent of 139,101 col- 
lected cases. 

Abscess of the lung is the most frequent complication. 

Pneumonia in Pregnancy.—Pneumonia is a relatively infrequent 
complication of pregnancy, occurring in less than 1 per cent of collected 
cases, but when it develops it materially increases maternal mortality 
and often leads to premature labor or abortion. Musser and Norris 
state that ''if abortion does not occur in the first few days the prog- 
nosis is better’’ and that ‘‘the third day is the most common one on 
which abortion oceurs.”’ 

Abortion or premature labor occurs in more than half the cases, and 
when it does the maternal mortality is increased, due in part at least 
to the eardiae exertion incident to it. The frequency of abortion and 
the maternal death rate increase directly with the duration of the preg- 
nancy, and even when gestation is seven months or more advanced the 
infant mortality is high. Death of the mother may be due to sepsis, 
toxemia or severe cardiac strain. 

The cause of the spontaneous emptying of the uterus may be toxic 
or may be the result of an embolic pneumococcal endometritis. Ex- 
perimental evidence for the latter origin is furnished by the experi- 
ments of Aufrecht on pregnant rabbits. 

Pneumonia is less common in pregnancy than are pulmonary em- 
bolism and infarction and it may be readily confused with them (see 
Diagnosis). 

Traumatic Pneumonia.—Pneumonia following injuries of the chest 
wall has been deseribed,"* but it is of very infrequent occurrence. It 
may develop in individuals in whom the lung itself has not been pene- 
trated and may follow crushing wounds. The mechanism of its causa- 
tion is not established and it is still a question as to whether or not a 
frank pneumonia due to the pneumococcus follows trauma, though a 
number of apparently authenticated instances are described in the 
literature. 

Pneumonia Following Immersion in Water.—Pneumonia due to this 
cause occurs occasionally and is generally of the lobular variety. True 
lobar pneumonia may develop.  Etiologieally chilling and shock are of 
some importance. It is probable that in this group of cases the pres- 
ence of pneumococci in the buceal cavity and upper respiratory tract is 
the direet determinant of whether or not aspiration of water will lead 
to pulmonary eonsolidation. 

Typhoid Pneumonia.—This ambiguous, undesirable term should be 
abolished from our nomenclature. It is rarely clear whether it refers to 
pulmonary consolidation, the result of infection with the Bacillus typho- 
sus, or to true pneumoeoeeus pneumonia with symptoms resembling 
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those of typhoid fever. Both conditions occur, though pneumonia due 
to the typhoid bacillus is a very rare disease. 

Secondary Pneumonia.—Secondary pneumonia has already been 
considered under the caption of Pneumonia in Association with Other 
Diseases and, as has been stated, its signs and symptoms often deviate 
markedly from those that are met with in uncomplieated frank pneu- 
monia. 

Whenever in the eourse of any disease there is noticeable disturb- 
ance of the normal respiration-pulse ratio, the existence of pneumonia 
should be suspected. Even careful physical examination may then fail 
to disclose the signs of eonsolidation and the diagnosis must be made from 
the symptoms, the fever and the charaeter of the respiration. Unless 
an investigation of all parts of the lungs is made, including the axille, 
the middle lobe, the regions covered by the scapule and the supra- 
clavieular and infraclavieular regions, errors will be frequent. Often- 
times there is great difficulty in deciding whether the lesion is a broncho- 
pneumonia, atelectasis, hypostatie congestion, pulmonary infarction, 
edema or a central pneumonia. 

Organizing Pneumonia.—In rare instances the exudate, instead of 
undergoing resolution and resorption, becomes organized, leading to 
fibrosis of the lung. This occurs most often in cases of delayed resolu- 
tion and leads to permanent impairment of the function of the affected 
area. 


TREATMENT 


Prophylaxis.—The failure to eradicate or to lessen the incidence of 
pneumonia has been due in part at least to the failure to recognize its 
usual mode of dissemination. Though it is perhaps true that in some 
cases the disease may arise from an auto-inoculation with pathogenic 
strains harbored in the mouth, the studies from the Hospital of the 
Rockefeller Institute have apparently established the fact that most often 
a is the result of infection from without due to contact, direct or in- 

1rect. 

This statement is true of infections with Types I and II, which are 
responsible for over 60 per cent of all pneumococeus pneumonias studied. 
These strains are very rarely present in the mouths of normal persons 
who have not been in intimate contact with patients and they persist 
for only a limited time in the bueeal secretions of convalescents from 
the disease. Pneumococci are found in dust, but pathogenic types are 
never found except in the environs of patients ill with pneumonia or 
in the quarters of healthy carriers. The chief sources for the spread 
of pneumonia are patients with pneumonia, convalescents who harbor 
the organisms in their buccal secretions (‘convalescent carriers’’), per- 
sons who have acquired the organisms by intimate contact with patients 
(“healthy carriers") and dust from the immediate surroundings of 
patients or carriers. Recognition of these faets in regard to the dis- 
semination of pneumonia due to Types I and II pneumococeus, and the 
realization that auto-inoculation with a pathogenie strain present in the 
E der rarely occur, furnish a basis for the prophylactic measures 

GENERAL MzASURES.— To prevent the spread of pneumonia the same 
general measures are needed as are helpful in lessening the dissemina- 
tion of other infectious diseases. The publie must be edueated, ade- 
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quate legislation must be had and a well equipped board of health is 
necessary properly to enforce enacted laws. The compulsory reporting 
of each case of pneumonia will furnish new and important data con- 
cerning the epidemiology of the disease, and the employment of labora- 
tory procedures will offer wider opportunities for the use of specific 
treatment. , k 

Each case of pneumonia is a possible focus for the spread of infec- 
tion, and the measures of isolation helpful in controlling the dissemina- 
tion of other contagious diseases should be instituted. Inasmuch as 
the buccal and respiratory secretions are the chief sources of con- 
tagion, they should be carefully collected and burned or disinfected. 
A 5 per cent solution of carbolic acid or of lysol is useful for this pur- 
pose. Before removal from the room, handkerchiefs, bed and body linen, 
clothing, utensils, ete., should be sterilized by boiling or by the use of 
disinfectants. Thermometers and all other appurtenances of the sick- 
room should be kept separate from those used for other patients. 

Since it has been shown that the environs of the patients are con- 
taminated, daily cleansing of the room should be carried out in such 
a way as to avoid scattering of dust, and after convalescence the room 
should be thoroughly cleansed and aired. Hot soda water is an ad- 
mirable eleanser and sunlight and fresh air are more valuable than 
fumigation. 

Attendants of the patient are best protected by good habits of 
personal hygiene and by scrupulous care of the mouth and nose through 
the use of ordinary so-called antiseptic mouth washes. Kolmer and 
Steinfield !5 recommend as especially efficacious the following solution: 


Ethylhydroeupreine hydrochloride or quinine bisulfate, 0.005 gram. 
Liquor thymolis, 5 c.c. 
Distilled water, sufficient to make 50 e.c. 


The wearing of a gauze mouth and nose guard likewise lessens the dan- 
ger of infection. 

The control of carriers, convalescent and healthy, is more difficult, 
for it is not practicable to isolate all those who harbor the organism. 
All known earriers of pathogenic types of pneumococci should be in- 
structed as to their potential harmfulness and cautioned to avoid cough- 
ing and sneezing without shielding the mouth, and to avoid expecto- 
rating except into proper containers, and in the use of mouth washes 
which may be helpful in ridding them of the cocci. 

Finally, individual cleanliness, in its broadest sense; recognition of 
the value of fresh air and sunshine and of the dangers of poor ventila- 
tion and improper housing; avoidance of excess and of exposure, espe- 
cially when fatigued or when ''suffering with a common eold," and 
observance of all the rules of good hygiene are invaluable preventive 
measures. 

SPECIFIC MEAsURES.—V accination.—Though a rational basis for pro- 
phylaetie vaccination against the pneumoeoeeus has been established, 
attempts to carry out this procedure successfully have generally failed. 
These unsuccessful efforts in the past were undoubtedly due to a failure 
to recognize or to consider the different immunologic groups of the pneu- 
mococcus. 

The earliest important studies along this line were those of Lis- 
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ter,? who studied the effects of vaccination among the mine workers at 
Kimberley, South Afriea. He injeeted a large group of men with a 
triple vaccine made of the three types of pneumococeus that had been 
found responsible for the cases of pneumonia among the workers, and 
noted a markedly diminished ineidenee of subsequent infection among 
them, as contrasted with that-oeeurring among the unvaccinated. Lister. 
utilized cultures that were killed by the action of a germicide and admin- 
istered three subcutaneous injections at seven-day intervals, each dose 
containing six thousand million of the several types of pneumococcus. 

More recently Ceeil and Austin,"* at the Rockefeller Institute and 
at Camp Upton, have earried out elaborate studies on the preparation 
and dosage of the vaccine and have inoculated more than 12,000 soldiers. 
Types I, II and III pneumococeus were incubated 12-14 hours in 0.5 
per cent glucose broth and then killed by heating to 53° C. for half 
an hour. The culture medium was removed by centrifugation and the 
cocci were suspended in salt solution. Viewed from the standpoint of 
protection alone, they found this vaccine equally efficacious in single 
or multiple injections, provided the total dosage in each case was the 
same. Fewer local and toxic reactions followed the use of repeated small 
inoculations. The optimum immunity response was obtained after three 
to five moderate doses at three- to seven-day intervals, or when seven 
small daily injections were given. The total dosage was six to nine 
billion of Types I and II, and four and one-half to six billion of Type 
Te 

During ten weeks of observation of vaccinated cases no case of pneu- 
monia developed among the men who had received two or more injec- 
tions of vaccine, whereas in a control series of about 20,000 men there 
were 26 cases of pneumonia due to pneumococeus Types I, II and III. 

The local sterile infiltrations that occasionally followed the injections 
disappeared spontaneously and were interpreted as an expression of 
cutaneous hypersensitiveness. 

The results of this experience are striking and warrant an extensive 
application of the method. 

For convenience of description the treatment of ‘‘pneumonics’’? may 
be considered under the headings: I. General; II. Symptomatic; III. 
Specific. 

General Management.—In treating patients with pneumonia several 
facts must be borne clearly in mind. 

Pneumonia is a self-limited disease and, depending upon the viru- 
lence of the infection and the resisting power of the host, may present 
a picture of the greatest severity or may be merely a mild abortive 
syndrome. The mortality varies in different epidemics, seasons and 
lcealities, regardless of treatment, and the same clinical picture may 
arise following infection with organisms other than the pneumococeus. 

Failure to recognize these fundamental theses has led to unwar- 
ranted enthusiasm regarding the effieaey of various modes of therapy 
and, through reaction, to therapeutie nihilism. These facts granted, it 
is at once apparent that no therapeutie procedure can be established 
as of value until it has been widely tested in large series of cases occur- 
ring in different epidemics, and unless very definitely beneficial results 
are seen in these as contrasted with those obtained in untreated controls. 

Proper measures of isolation should be taken. 

The patient, placed in bed, should be thoroughly bathed and kept 
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clean. To carry out these and all other details of care the services 
of a competent well trained nurse are invaluable. A culture of the 
blood and of the sputum should be made promptly to determine the 
type of organism responsible for the infection. Daily or more frequent 
examinations of the patient are necessary to ascertain the extent and 
progress of the pulmonary lesion, the degree of intoxication, the con- 
dition of the circulatory system, the development of complications, ete. 
The posterior thoracic regions should be investigated even in the very 
ill, otherwise a pleural exudate may be overlooked. During these ex- 
aminations unnecessary exposure of and unneeded exertion by the 
patient should be avoided. Cough is provoked less often if he is turned 
on to the diseased side. The sickroom should be large, quiet, bright and 
well ventilated, the windows open, except during examinations or treat- 
ments. The bed should be a single one and of a type to facilitate at- 
tention on the part of nurse and physician. The coverings should be 
sufficient to protect the patient but not so heavy as to ineommode him 
or to interfere with respiration. The bedwrap should be a light woolen 
shirt or pajama, slit the entire length to afford easy aecess for examina- 
tion. The patient should not be permitted to sit up even to wash or 
feed himself and all attendants should be instrueted to spare him effort. 
If he must be removed from his home to a hospital the greatest eare must 
be observed to minimize physical activity, active or passive, during trans- 
portation. 

The best position in bed is that which gives the greatest comfort. 

Visitors should not be permitted during the active stage of the disease. 

The temperature, pulse and respiration should be charted every two 
hours, day and night. Rigid eare of the mouth, nose and lips is neces- 
sary. The teeth should be cleansed at least twice daily, the mouth 
rinsed with a mild antiseptic solution (Dobell's solution, liquor alka- 
linus antiseptieus, ete.), and if the lips are very dry or fissured the 
applieation of liquid vaseline flavored with peppermint is often com- 
fort-giving. 

The total urine should be collected and examined daily and the 
character and quantity of the sputum noted. Gauze used to wipe 
the nose and lips should be burned. Bed linen, sputum containers, 
thermometers and all utensils of the sickroom should be cared for as 
in other infeetious diseases. 

Drugs should not be administered unless there are definite indiea- 
tions. A dose of morphine, codeine or Dover's powder to relieve pain 
and restlessness may be administered provided there is no marked 
impairment of renal function, Cardiac depressants and measures 
that lower blood pressure are to be avoided. Laxatives may be given 
at the onset of the disease, if necessary. The best diuretic is water 
or milk, Alcohol should be given only in those cases in which it pro- 
motes appetite and helps digestion and in those addicted to the use 
of it. Small amounts of brandy or whiskey may be given to elderly 
patients as a food or as a hypnotic. 

Expectorants, diaphoretics and stimulants are not indicated as 
routine procedures. 

OxyGEN.—The evidence concerning the value of oxygen as a thera- 
peutic agent in pneumonia is contradictory U*: "? due (1) to failure 
to clearly recognize the indications for the utilization of it and (2) to 
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faulty method of administration. Numerous observations have shown 
the prognostie significanee of anoxemia in pneumonia and have estab- 
lished the presence of it as the primary indication of the administration 
of oxygen. The appearance of eyanosis or an increase of its intensity 
is the chief clinical sign of unsaturation of the blood with oxygen, so 
that when marked blueness appears, the need for oxygen has been shown 
to exist. Experience has taught that the inhalation of the gas from a 
mask or from a funnel fails to relieve the need because a sufficient con- 
centration of oxygen cannot be obtained in the air inspired. The admin- 
istration of oxygen through a nasal tube may be quite satisfactory in the 
mild and moderate grades of arterial unsaturation, but oftentimes, even 
in these, the benefits derivable from this procedure are minimized or more 
than offset by the discomfort caused, and in patients who have marked 
arterial anoxemia it is ineffectual. To be truly helpful, oxygen in the 
concentration of 40 to 60 per cent is needed and this may be had either 
in a chamber or room such as that devised by Stadie,?? or in a portable 
tent made according to the plan of Barach and Binger.'?» 125 123 The 
latter device or a rebreathing apparatus with the use of a special nose- 
piece is the most efficient of the portable mechanisms. 

Although often evidences of improvement are manifest promptly after 
treatment is instituted—lessening or disappearance of cyanosis, a fall 
of temperature, slowing of the pulse, diminished respiratory distress, 
promotion of sleep and decreased delirium—prolonged treatment may 
be needed completely to overcome anoxemia. It is to be emphasized 
that this therapeutie measure is supportive and not eurative, and that 
it is of the greatest value if utilized as soon as the evidences of insufficient 
oxygenation are manifest. 

Drigr.—' The diet in pneumonia may be arranged according to the 
desire of the patient and with regard for his ability to digest it. The 
disease is of such duration that a few days of restricted intake will do 
no harm. When there is anorexia or when gastrie disturbanees are 
present, a liquid diet, with feedings at intervals of two hours, suffices. 
In some eases from the onset, in others after the aetive febrile stage is 
past, a soft diet may be allowed, and in all eases when defervescenee 
is established liberal meals with intermediate feedings should be given. 
Studies reported by Austin indieate that patients who have pneumonia 
receive as a rule too little salt in their food. According to him, the 
addition of 10 to 25 grams of sodium chloride to the diet is distinetly 
beneficial. 

It is well to prohibit foods that cause distention, and if milk does 
not agree it may be peptonized, diluted with lime water or Vichy, or 
it may be given in the form of buttermilk, kephir, koumiss, malted or 
as junket. 

Children must often be fed by gavage. In the aged it is well to give 
small amounts of food at frequent intervals. 

The fluid intake should be liberal and it is well to have the patient 
take at least a quart of water daily in addition to the liquids in the 
diet. If water causes nausea, ginger ale, lemonade, grape juice, coffee, 
tea, albumin, ete., may be given in its stead. T 
EE s oinera pi measures are invaluable in the 
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yous system is calmed, the circulation is aided, 
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the blood pressure is raised, respiration is stimulated and increased 
elimination is promoted. 

Cold sponges are the most generally useful. Sponging with cool or 
tepid water or with dilute'aleohol may be repeated at intervals of 3 to 4 
hours, regardless of the elevation of temperature. The extremities and 
trunk should be sponged separately and during the process massaged 
briskly, rubbing towards the body. A properly given sponging requires 
15-20 minutes, during whieh eare should be taken not to expose the 
patient to chilling and to prevent any avoidable exertion. 

Internal hydrotherapy—the taking of an abundance of water— 
should be ordered in every ease to promote elimination. 

A&EROTHERAPY.—lt is often difficult to convince the patient and his 
family that fresh air is a valuable accessory in the treatment of pneu- 
monia and that temperatures of 60? F. (15.6? C.) are not harmful to 
the patient. The day of the overheated room with sealed windows passes 
hard. It lingers here and there with the use of the pneumonia jacket, 
poultices and the application of pastes to the chest. Regardless of the 
outside temperature, the windows should be open, and whenever con- 
ditions allow the bed may be wheeled on to a protected porch.'^* 125 
Of course, the clothing and covers should be sufficient amply to protect 
the patient, and nurses or other attendants should wear extra wraps. 
Fresh air makes respiration easier, stimulates the circulation, quiets 
the nervous system, promotes appetite and, according to statistics, 
lowers the mortality of the disease. 

Treatment of Symptoms.—Cnuirr.— The patient should be warmly 
clad, wrapped well with blankets and surrounded by hot water bottles 
or an electric pad. A warm drink or whiskey may be given. 

Frver.—Fever is a manifestation of infection and an evidence of 
the resistance of the host. Except when hyperpyrexia is marked or 
when the fever itself is a cause of discomfort, there is no object in 
seeking to reduce it. The use of antipyretic drugs is to be condemned, 
and hydrotherapy—external and internal—is the method of choice to 
give relief from this symptom. 

THoracic Pain.—Thoracie pain often distresses the patient to such 
an extent as to prevent relaxation or sleep, and may cause exhaustion. 
It is often relieved by the application of cold (ice-cap—Leiter’s coil) or 
of heat (hot water bag, electric pad) to the chest wall. The use of 
counterirritants, of cupping or of leeches is undesirable. Fixation of 
the thorax with a taut binder may be helpful, and though similar relief 
is afforded when adhesive straps are used, the latter are objectionable 
because they interfere with examinations and often irritate the skin. 

When these measures do not avail a sedative may be administered. 
Opium and its derivatives, Dover’s powder, grains 5-10 (0.325-0.65 
gram), and codeine, grain 14-14 (0.016—0.03 gram), are of great value 
in pneumonia for they not only relieve pain but promote relaxation 
and sleep. 

CoucH.—Cough is a symptom that requires medication only when it 
is harassing. To check repeated unproductive paroxysms codeine sul- 
fate, grain 44-14 (0.008-0.016 gram) ; heroine hydrochloride, grain 
142 «0. 005 gram), or morphine, grain 1% (0.008 gram), hypodermat- 
ieally or by mouth, may be given. Of these drugs heroine is the least 
desirable and it is to be used with great caution. Expectorants are 
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rarely helpful. In every ease it is important to exclude a complieating 
pleural effusion as the provocative cause of the symptom. 

PLEURAL AND PULMONARY COMPLICATIONS.— The treatment of pleural 
and pulmonary complications (abscess, gangrene and delayed resolu- 
tion) has been considered in the section on Complications. 

CIRCULATORY SystemM.—The readiness with which signs of circulatory 
asthenia can be detected has given rise to a false impression of the rela- 
tive frequency with which the heart and the vasomotor centers are 
materially damaged in lobar pneumonia, and failure to appreciate that 
often the lethal outcome is secondary to a general infection with the 
pneumoeoeeus. 

Anatomical and experimental studies have shown that the myocar- 
dium is rarely diseased in lobar pneumonia. Experiments of Newberg 
and Minot indicate that the cardiac embarrassment encountered is often 
one of the manifestations of infection and intoxication. They showed 
that the heart of an animal with pneumonia contracted normally when 
perfused with the blood of a normal animal, but that it failed to do so 
when the blood of an animal ill with pneumonia was utilized, although, 
if, in the latter experiment, such blood was introduced slowly, the heart 
eould still function adequately. 

Generally speaking, when the circulatory mechanism fails in lobar 
pneumonia, the evidences of incompetence develop rapidly and local 
signs of myocardial weakness seldom antedate for an appreciable time 
complete failure. However, in some instances increasing tachycardia, 
deteriorating quality of cardiac sounds, the appearance of arrhythmias 
or of pulmonary edema may presage collapse for a time. Recognition 
of this group has stimulated the search for a method to forestall the 
progress of circulatory embarrassment. 

Undoubtedly, the best of such prophylactic measures are those that 
protect the patient and lessen the intoxication, such as the avoidance 
of unnecessary effort, excitement or annoyance; careful regard for every 
detail that insures comfort and the needed relaxation and sleep; the 
lessening or abolition of pain, of cough, of distention, ete. 

. Concerning the value of cardiac stimulants so-called, and more par- 
ticularly, of digitalis and of strophanthus, opinion is unsettled. Many 
competent clinicians consider it wise to withhold digitalis or similarly 
acting drugs so long as there are no evidences of circulatory weakness. 
Other equally experienced and capable physicians, mindful of the time 
required to bring about the full effect of such preparations, advocate 
the administration of them routinely to all patients, so that should the 
indications for the use of them arise, a prompt effect could be obtained. 
In the opinion of the author, the latter method is preferable provided 
the drug is given in amounts insufficient to produce toxie symptoms 
(nausea, vomiting, ete.). 

_ In recent years a number of accurately standardized potent prepara- 
tions of digitalis have been made available and so long as such an one 
is chosen it matters little which one it is. Tinctures are generally stand- 
ardized now so that one c.c. contains one eat unit and dry preparations 
So that 0.1 gm. contains a like amount. A eat unit is the amount of 
digitalis per kilogram of cat required to kill the animal when it is injeeted 
slowly and eontinuously into the femoral vein. 

; ih rapid digitalization of the patient is desired, the drug may be 
given in accordance with the so-called ‘‘body-weight’’ method of Eg- 
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gleston, by whieh method a full effect ean be seeured within 24 hours 
or less if 1 eat unit is given for each 10 pounds of the patient's weight. 
Thus, to digitalize an adult weighing 150 pounds would require 15 c.c. 
of the tineture or 1.5 gm. of the powdered leaf. Depending upon the 
urgency of the situation, from !4 to 14 of this total may be administered 
in the first dose, 14 to 14 of the total after 4 or 6 hours, and smaller 
proportions at intervals of 4 hours thereafter until the calculated amount 
has been given or the desired effect has been produeed. When the 
drug is given thus, careful observation of the patient before, during and 
after the procedure is necessary if toxic effects are to be avoided. This 
intensive treatment is contraindicated if digitalis has been taken within 
several preceding days. 

When restlessness, pain or cough seems to endanger the cardiac re- 
serve the addition of dionine gr. 14-14 (0.0166—0.0333 gm.) to each dose 
of digitalis has proved of real value in the author's experience. 

When gastro-intestinal symptoms are present or when the patient 
ean not or will not take the drug by mouth, one of several preparations 
of digitalis may be given intravenously or subeutaneously. The in- 
travenous injection of the drug is not without danger and it is to be 
avoided if the patient has received digitalis within the preceding 36 
hours. The method is employed less frequently now than formerly. 
For subcutaneous injection digitalein gr. Yo to 149 (0.001—0.002 gm.), 
digifolin 15-30 minims (1 to 2 c.c.), digalen 10 to 15 minims (0.6—0.92 
c.c.) or digitan 15 minims (1 e.c.) administered every 4 hours as long as 
needed are useful, 

If there is no necessity rapidly to secure the full effect of the drug, 
oral administration of a fresh, standardized tineture may be given in 
doses of 10 to 30 minims (0.6-2 c.c.) three times daily so long as toxic 
symptoms do not develop and the need for it seems to exist, or 1.5 to 
3 gr. (0.1-0.2 gm.) of a similarly standardized powdered leaf may be 
given. These two preparations are quite satisfactory and are much 
less expensive than most of the more refined preparations of digitalis 
from which substances that irritate the digestive traet have been re- 
moved. 

The preparations of strophanthus fail generally when those of dig- 
italis are without effect, but now and again when cardiac failure develops 
acutely, amorphous strophanthin gr. 3499-169 (0.0005-0.001 gm.) or 
crystalline strophanthin, known as oubain, gr. Yoo—Y20 (0.00032— 
0.00054 gm.) seems to be of benefit. These drugs should not be given if 
digitalis has been taken recently, nor should the injeetion of them be 
repeated. 

When aeute dilatation of the right side of the heart develops, a 
liberal venesection with the removal of 250 to 500 c.c. of blood may 
tide over the emergeney. When there is evidenee of stasis in the 
lesser circulation with pulmonary edema, atropine is a valuable acces- 
sory. It may be given subcutaneously or orally in doses of gr. Y ooo 
(0.00065—0.0013 gm.) and repeated at intervals of 3 or 4 hours until 
the physiological effect is noted. 

Strychnine as a stimulant of the circulation has not proved of 
value in the author's experience. A large and polemical literature 
on the worth of this drug in pneumonia indicates considerable con- 
fusion as to its efficacy. 
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Caffeine sodium benzoate, gr. 3 (0.195 gm.), or epinephrine minims 
15 to 30 (0.92 to 1.9 c.c.) may be given hypodermieally when a rapid, 
transitory stimulation is desired. 

Camphor in oil, eoramine, metrazol and nitroglycerin have not 
proved of value in the writer’s experience, nor has alcohol seemed to 
influence a failing circulation. 

The aromatic spirit of ammonia may be useful at times when ear- 
diae palpitation accompanies abdominal distention or nausea. 

When the symptoms of vasomotor collapse (q.v.) supervene, it is . 
helpful to elevate the foot of the bed, to give centripetal massage to 
the lower extremities and then to bandage them snugly from the feet 
io the hips, to place a binder about the abdomen and to inject hypo- 
dermically epinephrine (0.5 c.c. every 30 to 60 minutes) or pituitrin 
0.5-1 e.c. 

GASTRO-INTESTINAL SysteM.—Anorexia rarely requires treatment. 

The bowels should be regulated throughout the disease. A purgative 
may be administered at the onset of the disease (sodium phosphate, 
Seidlitz powder, calomel, ete.), and during the course of the disease a 
soapsuds enema given daily or every other day not only will relieve 
constipation but often will lessen discomfort due to tympanites. When 
distention is marked, restricted diet, enemata, plain or medicated, hot 
stupes, turpentine stupes or the use of a soft rectal tube passed high 
into the bowel and left in position for an hour or more, will often suf- 
fice. If these measures fail, a hypodermic injection of pituitrin 1 o.c. 
is an excellent remedy. 

For acute dilatation of the stomach repeated lavage may be neces- 
sary. Incessant vomiting may be relieved by limited diet, ice com- 
presses or a mustard plaster applied to the epigastrium and by the use 
of gastric sedatives, e 

Colitis is relieved by correction of the diet and the use of irrigations 
of the bowel with solutions of salt, alum or borie acid. 

Persistent hiccough may require the administration of codeine, pan- 
topon or morphine. 

Peritonitis and other intra-abdominal eomplieations of inflammatory 
nature demand prompt surgical intervention. 

Nervous System.—Headache is usually relieved by the local use of 
the ice-cap or of cold compresses. Less often drugs are indicated and 
then acetyl salicylic acid gr. 5 (0.324 gm.), alone or with codeine 
sulfate, gr. 14-14 (0.016-0.032 gm.), or with camphor monobromate, 
gr. 1 (0.065 gm.), is usually effectual. 

Insomnia may be relieved by the use of hydrotherapy, by the relief 
of pain, or it may require the use of hypnotics. Codeine or morphine 
may be used; or if there is no cardiac weakness the usual dose of sul- 
fonal, veronal, trional or paraldehyde may be given. Chloral is a 
depressant and must be used with great caution. 

Delirium is quieted by sponging or by the use of the sedatives al- 
ready mentioned, though morphine is rarely of service. Lumbar punc- 
ture with withdrawal of small amounts of fluid has been recommended 
when other measures fail'?* but it is to be avoided if possible. In 
leet lies it is lessened and may be prevented by the use of whiskey, 

randy, etc., and in these cases depressant drugs are contraindicated. 


When an exhaustion psychosis develops, a full diet and general up- 
building measures are to be employed. 
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In every ease with marked cerebral symptoms the presence of otie 
and of meningeal eomplieations and the development of sepsis must be 
excluded. Meningitis is a very fatal complication but the use of spe- 
cific antipneumococcus serum alone or with optochine intraspinally is 
indicated. 

GENITO-URINARY COMPLICATIONS.—Genito-urinary complications are 
very infrequent. When nephritis develops it requires the same meas- 
ures as do other forms of acute nephritis—protection from chilling, 
a purine-free, protein-poor diet with restriction of salt, regulated intake 
of water and stimulation of the excretory activities of the skin and 
bowels. In the very acute cases intravenous injections of solutions of 
glucose may be of value (100—500 c.c. of a 2 per cent solution). 

Sxin.—The skin requires the careful attention needed in all patients 
confined to bed. Herpes may be dried by the use of dusting’ powders 
such as zine oxide, stearate of zinc, etc., sedative washes such as cam- 
phor water, compound tincture of benzoin, spirits of niter, or oint- 
ments, such as oxide of zinc with or without cocaine. 

Tue Crisis.—At the time of crisis, during it and after its occur- 
rence, protection and support are needed. The patient must not exert 
himself; he should be kept recumbent, not allowed to strain at stool or 
to feed himself. If indicated, stimulants must be promptly adminis- 
tered in rapidly diffusible form. Hypodermic injections of caffeine, 
sodium benzoate and atropine are the ones of choice. 

Warm coverings and hot water bottles, the electric pad or heat ap- 
plied in other ways are often of use. 

CoNVALESCENCE.—Though the period of convalescence after a mild 
attack need not be long, several weeks of rest with abundance of fresh 
air, a full diet and slowly increasing periods of exercise should be taken. 
When the disease has been severe with marked intoxication or a pro- 
longed course it is wise to refrain from working for a longer period, and 
an abundance of rest, fresh air and good food with general massage 
before active exercise is permitted, are the best aids to complete recovery 
of normal strength. If cardiac or pulmonary complications have caused 
organic or functional disability, a proper régime should be ordered with 
graduated exercise, and cardiac stimulants if there is circulatory as- 
thenia, and respiratory gymnastics and change of climate if there is 
pulmonary impairment. 

Tonics, hematonics, etc., are.rarely needed, as anemia is uncommon 
after pneumonia. 

ToxEMIA.— The manifestations of toxemia must be overcome chiefly 
by the use of general measures. They are often distinctly lessened by 
hydrotherapy, aérotherapy, eliminants and stimulants. Continuous or 
intermittent enteroclysis of salt solution is helpful. Hypodermoclysis 
may be given, or if a more prompt effect is needed, intravenous injec- 
tions of salt solution or of solutions of glucose may be employed. 

In some eases large doses of alkali (bicarbonate of soda 15 gr. 
[1 gm.] or more several times daily) seem effectual, and these may be 
supplemented by the intravenous injection of a sterile 2 per cent solu- 
tion of glucose if acidosis is marked. 

The usefulness of alcohol in cases with marked toxemia is moot, but 
there seems little doubt that its value is slight, except in those habitu- 
ated to the use of it, in the aged or in those who cannot take sufficient 
nourishment. 
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When there are evidences of circulatory failure the procedures al- 
ready outlined should be employed. 

DzrAvEp RrsoLvTION.—Local and general measures may aid in re- 
storing the lung to function. Counterirritants and injections of fibrol- 
ysin are without value. Pulmonary exercises (breathing against re- 
sistance, t.e. use of water bottles, etc.) are helpful in some cases. 
The use of the x-ray has been said to exert a decidedly beneficial 
influenee.?* Thoracotomy 18 has been recommended in some cases. 
The upbuilding of the patient by the use of overfeeding, rest and 
fresh air, together with tonic preparations, such as sodium cacodylate, 
gr. 34 (0.048 gm.), hypodermatically, iron, etc., hastens recovery. 

Specific Therapy.—Srrum Tuerrapy.—Since Pasteur’s observation 
that animals could be immunized against pathogenic organisms, and more 
particularly since von Behring demonstrated that it was possible pas- 
sively to immunize animals by the injection of the serum of those treated 
with diphtheria toxin, numerous attempts have been made to produce 
an antipneumococeus serum with potent prophylactic and curative prop- 
erties. The great obstacle to success was the fact that no soluble toxin 
could be isolated from the pneumoeoceus, and until it was shown experi- 
mentally that the injection of sublethal doses of living pneumococci pro- 
tected against subsequent injections of lethal doses, the outlook for 
the production of an efficacious antipneumoeoceus serum was dark. 
Fränkel +? demonstrated that an antiserum was responsible for the 
protection that resulted from such treatments and that though it was 
not antitoxie it could be used to immunize animals passively. The 
Klemperers, in 1891, were the first to test the efficacy of such an anti- 
bacterial serum in the treatment of pneumonia, and their results stimu- 
lated further investigations, among the more important of which were 
those of Romer,*** Pane,1*? Neufeld and Hàndel,'? and the contributions 
from the hospital of the Rockefeller Institute. 

In 1904 Anders +** concluded from a review of the literature that 
though the data were insufficient to justify optimism, they were suffi- 
ciently suggestive to warrant further investigations. 

To Neufeld and Händel '*? belongs the credit for the first preparation 
of a useful serum. They suggested the need of using large intravenous 
injections of virulent pneumococci to immunize animals, demonstrated 
the specific antigenic properties of the several types of the organism and 
stressed the fact that a proper serum cannot be had for treatment until 
it is ascertained what particular strain is responsible for the infection 
1n a given case. They also devised a method of standardizing the serum 
and recommended the intravenous administration of at least 75 c.c. 

Dochez and Gillespie **° isolated numerous strains of pneumococci, 
and on the basis of speeifie biologie relationships established the subdi- 
vision of the pneumococeus into four definite Types, I, II, III and IV. 
pooo ioa of horses by intravenous injections of a given strain 

pr oduction of an antiserum of fair potency against Types I 

a ond A poper of Deepen against other strains of 
e oe Til ana pez yet no satisfactory serum has been prepared 
zu e à ds yar ec is most active in protecting against 
VO ERA i n of pneumococeus homologous with that by which 
; onstant therapeutie results are to be expected un- 
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less the type of pneumoeoeeus responsible for the infection is deter- 
mined; for only then can a proper antiserum be administered. 

Practically, the procedure is as follows: After the clinical diagnosis 
has been made and the specific strain of the causal agent has been iden- 
tified, the patient is given a subcutaneous injection of 0.5—1 e.c. of horse 
serum to test for the presence of hypersensitiveness. Even when this 
test is negative, it is safer in all cases to give 1—5 c.c. of horse serum 
subeutaneously as a desensitizing dose before administering a large vol- 
ume of the antiserum. The danger of an immediate reaction to the 
serum overcome, 50-100 c.c. of the warmed antipneumococeus serum 
diluted with an equal amount of sterile 0.85 per cent salt solution are 
injected intravenously at the rate of 2—4 c.c. per minute. The injection 
is repeated every 6 or 8 hours until eonditions indieate that there is no 
need for further treatment. The only harmful effects that may result 
are those that follow so often the administration of foreign sera (serum 
Sickness, q.v.). 

A large number of patients with pneumonia have been treated by 
this method, and the published statistics indicate that when the injec- 
tions are given early in the disease due to infection with Type I pneu- 
mococeus, the results obtained are encouraging. In 65 cases treated at 
the hospital of the Rockefeller Institute the mortality was reduced from 
25 to 7.5 per eent.'^* In a series of 11 cases at the Johns Hopkins 
Hospital'** the effect of similar treatment was less striking. 

In 1924 Wadsworth '5** reported a series of 445 cases treated with 
Type I serum by a large number of physieians without effect upon the 
mortality of the disease, and in 1925, Locke '*? published a study of 145 
eases of Type I pneumonia treated with serum with no apparent lower- 
ing of the death rate. 

Acceptable explanations for the failure of the serum in these and in 
comparable studies to influence favorably the outeome of pneumonia due 
to Type I pneumoeoceus are (1) the patients were not treated suffieiently 
early, (2) the serum may not have been potent enough, (3) the dose 
administered may have been insuffieient, (4) the administrations of the 
serum may have been too few. 

Following an injeetion of serum, the temperature may remain ele- 
vated, to fall by crisis at the customary time; or defervescence may occur 
gradually within a few days. Generally, the course of the disease is 
shortened, the pulse is slowed, the cyanosis lessened and the evidences 
of intoxication are fewer than in untreated cases. Often, within an 
hour or less after the administration of the serum, there is a chill and 
a rise of temperature, followed often by a sweat and then an abrupt 
decline of the fever. A subsequent rise usually occurs and these phe- 
nomena may be repeated after each injection. 

The large amount of serum needed and the reactions that follow not 
infrequently the injection of horse serum have been deterrents to the 
general utilization of this therapeutic agent. 

Huntoon’s Pneumococcus Antrnopy Sonution.—In 1921 Hun- 
toon 7#° sought to obtain pneumococeus antibodies freed of serum. He 
suspended pneumococci of Types I, II and III in a large amount of a 
trivalent serum obtained from horses that had been inoculated with 
pneumococci of these types. The bacteria, united with the antibodies, 
were removed by centrifugalization and washed free of serum with saline 
solution, emulsified in saline solution containing 0.25 per cent of bicar- 
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bonate of soda and heated from 30 to 60 minutes at 55? C. "The emul- 
sion was then centrifugalized, the supernatant fluid was chilled and 
filtered through a candle. The filtrate obtained by this method is a 
clear, colorless fluid and eontains only a minimum trace of serum and 
a high content of antibodies against pneumococcus Type I and a very. 
little of the antibodies for Types II and III. 

Cecil 142 demonstrated that this polyvalent antibody solution had real 
value when used in the treatment of pneumonia produced experimentally 
in monkeys by the injection of pneumococcus Type I, less effect when 
injected into animals infected with pneumococeus Type II and no value 
when injected into animals infected with pneumococeus Type III. 
Cecil and Larsen? treated patients with pneumonia at Bellevue Hos- 
pital and noted an appreciable lessening of the mortality of pneumonia 
due to pneumococcus Type I, especially when the treatment was given 
within the first 4 days of the disease. 

Following the intravenous injection of this solution, a'sharp febrile 
reaction with a chill, cyanosis and dyspnea occurred in many cases 
within 20 to 40 minutes. The high fever lasted from 30 to 60 minutes 
and then there was a sharp fall of temperature. These reactions fol- 
lowed each injection but were less severe with each successive treatment. 
That such responses are to a degree nonspecific and that they are due to 
the foreign protein was indicated by the effect of the serum in pneu- 
monia due to infection with pneumococeus Type IV, in which also there 
was a decrease of the death rate. 

The value of the treatment was lessened by occasional fatalities that 
followed sharp reactions. When the effort was made to offset these 
untoward effects by injecting the serum subcutaneously, no effect on 
the outcome of the disease was noted. 

The purified solution of pneumococeus antibodies of Huntoon now 
obtainable in the market ean usually be administered without causing a 
thermal reaction if no more than 50 e.c. are injected, but as larger doses 
(100 to 150 e.c.) are required for a therapeutic effect, systemic reactions 
eannot be avoided. 

FELTON’S CONCENTRATED ANTIPNEUMOCOCCUS SERUM.—In 1924 Fel- 
ton ***, 144 observed that the protective substances in antipneumococcus 
sera were always contained in the globulin fraction of the serum and that 
the greatest concentration of them could be obtained in the precipitate 
that followed dilution of the serum with 15 parts of cool, distilled water. 
The floeceulent precipitate that settled over night in the ice-box was 
washed again with the same volume of cool, distilled water, and after it 
had settled once more, the sediment was rewashed, collected by means of 
a Sharpless centrifuge, dissolved in 0.5 molecular salt solution or tartarie 
aeid, and if the solution was not clear, it was passed through a Berke- 
feld filter. With this method from 2 to 3 times the concentration of 
antibodies present in the serum was obtained. When this purified, 
more potent product is injected intravenously, more than 10 per cent 
of the patients have a thermal reaction, an incidence about equal to that 
which follows the injection of uneoncentrated serum. 

Cecil demonstrated a definitely curative effect of Felton’s concen- 
trated serum in the treatment of pneumonia experimentally produced 
in monkeys with pneumocoecus Types I and II, and noted that similarly 
favorable results with a lowering of the death rate followed the intra- 
venous injection of this preparation in these types of pneumonia in 
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man, provided that the treatment was started within the first three or 
four days of the disease. The serum was distinetly less efficacious in 
those infected with pneumoeoeeus Type II. In the patients and in the 
monkeys that were treated, the temperature fell promptly, pneumococci 
disappeared from the blood and the onset of crisis was hastened. 

In summary, it is apparent that : 

(A) The injection intravenously of a specific antiserum may influ- 
ence the course and lower the death rate of lobar pneumonia that is due 
to infection with the pneumococcus Type I provided that (1) a potent 
serum is utilized, (2) the treatment is instituted early in the eourse of 
the infection, and (3) suffieient serum is administered. 

(B) There are derivatives of specific sera that contain immune bodies 
in concentrated form with a minimum of the proteins of serum (Hun- 
toon and Felton), the injection of which may influence favorably the 

: course and the outcome of pneumonia due to pneumococeus Type I, and 
when such concentrated purified preparations are utilized, the occurrence 
of undesirable and of serious reactions to foreign protein is less frequent. 

(C) Although similar sera may be helpful occasionally in the treat- 
ment of pneumonia due to pneumococeus Type II, they are. distinctly 
less so than is the specific serum in the treatment of pneumonia due to 
pneumococeus Type I. 

(D) At present no comparably potent sera are available for the 
treatment of infections with pneumococeus Types III and IV. 

(E) Fairly to evaluate the worth of antipneumococcus serum in 
the treatment of lobar pneumonia, the following injunetions should be 
observed: (1) Inasmuch as the introduction of a foreign protein into 
the circulation of an acutely ill patient is not without danger and because 
the constitutional and thermal reactions induced by such injections may 
disturb an already unstable balance, the administration of a serum 
should be preceded by the determination of sensitiveness to it, and if 
it is present, desensitization should be brought about. (2) As beneficial 
effects are to be expected only when the pneumonia is due to pneumococ- 
eus Type I or II, serum should be withheld until the type of the micro- 
organism responsible for the disease has been determined. 

Delayed resolution and empyema are as frequent in patients with 
serum as in those untreated, but serum therapy apparently minimizes 
the danger of sepsis, and even when it exists the mieroórganisms may dis- 
appear from the circulation after the serum is administered. Immune 
bodies are present in the blood immediately after the first injection and 
they ean be demonstrated throughout the eourse of the infeetion if 
repeated treatments are given. 

The treatment with specific sera is still in an experimental stage 
and the practical extension of it must await the preparation of improved 
sera and be safeguarded by judicious estimates of the benefits that 
seem to result from the use of them. 

VACCINE THERAPY.—Vaccines have been used extensively in the treat- 
ment of lobar pneumonia. The object of this procedure is to stimulate 
the production of protective substances, and though there is evidence 
that this occurs in experimental animals, it is doubtful if a similar 
effect will result when a relatively small number of organisms are intro- 
duced into a host that is already infected. Interesting statistics have 
been published by Stoner, Leary,'*9 Craig, Eyre *4* and others, but 
objective evidence of benefit following treatment with vaccines is not 
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available, and until it is forthcoming it is difficult properly to estimate 
the value of the method. At the present time the usefulness of the 
procedure is not established. 

Rosenow and Hektoen?*° noted beneficial results following the in- 
jection of partially autolyzed pneumococci. Treatment with vaccines 
of sensitized pneumococci has also been recommended. 

CugMoTHERAPY.— The number of drugs heralded from time to time as 
the remedial agent of choice in the treatment of lobar pneumonia speaks 
for the absence of specificity on the part of those utilized. Guaiacol 
carbonate, camphor, creosote, quinine, the iodides, antimony, the sal- 
icylates, digitalis, iron and numerous other preparations each has its 
champions. Each may have some value in the relief of symptoms; none 
is a specific curative agent. 

Boehneke's °° observations on the prophylactic value of camphor in 
experimental pneumococeus infections have not been confirmed clinically. : 

Morgenroth !?» 35? and his assistants noted that quinine and some of 
its synthetic derivatives protected mice against experimental infection 
with trypanosomes and discovered that a particular derivative of quinine 
—ethylhydrocupreine—possessed especially marked bactericidal action 
on the pneumococeus. Morgenroth showed that this drug had not only 
great prophylactic value but also marked curative properties in pneumo- 
coceus infections of mice, and obtained optimum results when it was ad- 
ministered in oil. Frinkel,1* Moore,** Clough, Lapinsky +55 and others 
have confirmed these observations and ethylhydrocupreine or optochine 
has been used in the treatment of pneumococcus infections in men. 

Moore and Chesney ?* recommended, in a man of average weight, 
an initial dose of grains 7 (0.46 gram) and grains 214 (0.15 gram) 
every two and a half hours, until grains 2315 (1.5 grams) per twenty- 
four hours have been administered. From grain 0.37 to 0.4 (0.024 to 
0.026 gram) of optochine per kilogram of body weight is needed to render 
the blood baetericidal, and the dosage should be ealeulated on the basis 
of the body weight. The drug is given until the symptoms of the dis- 
ease subside unless toxie manifestations due to the preparation itself 
develop. These latter are apparently dependent upon the concentra- 
tion of optochine in the blood and are less likely to follow the use of 
repeated small doses. The action of optochine is cumulative. 

The ocular manifestations resemble those noted in amblyopia due to 
quinine, and they may appear after a small total dose of the drug. 
Mydriasis and dimness or loss of vision contraindicate further adminis- 
tration. In marked cases there is pallor of the retina and narrowing 
of the retinal vessels. Blindness may develop and persist for a week 
or more, and though central vision is restored, contraction of the visual 
fields may be permanent. But one case of permanent blindness has 
been reported. 


The development of deafness is not a contraindication to further 
treatment. 

The available statistics ‘“‘show a marked lowering of the mortality 
ea a fairly large series of cases of lobar pneumonia. The results 
s the treatment of pneumococcus meningitis have been less favorable, 

ut in ulcus corneæ serpens local applieations of 1 to 2 per cent aqueous 
solutions have been strikingly helpful." 156 

, Extensive experimental studies to determine the effect of other deriva- 
tives of cinchona have been made by Solis-Cohen 15^ 158 and his as- 
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sistants. Though they demonstrated that quinine and its eongeners 
possess some bactericidal action on the pneumococcus, it was less than 
that of optochine. They were unable to establish an experimental basis 
for any benefieial aetion of these preparations. 


PROGNOSIS 


Pneumonia is always a serious disease and the prognosis must be 
a guarded one, for the apparently mild case may suddenly change for 
the worse and a manifestly severe ease may as abruptly improve.^? 

Wells,?® in an analysis of 233,730 collected cases, found a mortality 
rate of 18.1 per cent, and in a later collection of 465,400 cases cal- 
culated a death rate of 20.4 per cent. This is the average in most large 
series of cases. The death rate varies between 20 and 60 per cent. 

Accurate prognosis is determined only after consideration of many 
faetors, general and individual. 

Influencing Factors.—DowiNANGE or Type or PNEUMOCOCCI.— The 
severity and mortality of pneumonia vary greatly in different epidemies 
regardless of location, physieal eonditions and therapeutie procedure. 
These faets are frequently overlooked, and more than one season of 
mild disease with low mortality rate has led enthusiastie advoeates of 
a mode of treatment to exaggerated claims for a therapia magna. It is 
possible that the variations in the mortality rate from year to year may 
be dependent upon the seasonal dominance of different types of pneu- 
mococci. 

AgE.—The age of the patient is another determinant of the outcome 
of the disease. In general, the death rate is especially high in infaney 
and early childhood; there is a diminished mortality rate between six 
years and the age of puberty, and an increasing-death rate above the 
age of puberty. The maxima occur at the extremes of life, and in the 
older patients the large number of fatal results are due to complications 
and to the existence of arteriosclerosis or to other chronic diseases, mani- 
fest or latent. A 

Sex.—The death rate is higher in women than in men, as shown by 
Musser's figures of 26.9 per cent for women and 19.3 per cent for men. 

Previous ATTACKS.— The mortality is lower in those who have had 
one or more previous attacks of pneumonia. 

ArrITUDE.— The influence of altitude, long considered of importance, 
is recognized to be without influence on the course of the disease. 

RaAcrE.—The effect of race upon mortality is well shown by the statis- 
ties of the Johns Hopkins Hospital, by the studies of W. Kolle of pneu- 
monia in the South African negroes, by a consideration of the death 
rate among the negro mine workers of the Rand and among the laborers 
in the Panama Canal Zone. In the last the mortality was highest 
among those most recently arrived in the country. The greater death 
rate is probably due to the unhygienie living conditions of the negro, 
the frequent presence of eardiovaseular disease, of aleoholism and of 
syphilis as well as to a racial susceptibility to the disease. Jews and 
Italians have a smaller mortality, and aeeording to the United States 
eensus reports, the mortality is higher in the foreign than in the native 
whites. 

CompuicaTions.—The development of complications has a marked in- 
fluenee on the outeome of an attaek of pneumonia, and the earlier they 
develop in the course of the disease, the more serious the outlook. 
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Meningitis is almost uniformly fatal. Serous and serofibrinous 
pleurisy do not materially influence prognosis, but purulent pleurisy 
(empyema) has a higher death rate (35—40 per cent). Acute endoeardi- 
tis leads more often to a lethal result (60—70 per cent) than does ehronie 
endocarditis, and pericarditis, though less serious than the former, is a 
grave development (50-60 per cent mortality). The occurrence of 
marked jaundice is a cause for concern. 

ASSOCIATION WITH OTHER DisEases.—The influence of existing dis- 
eases on prognosis has been considered. It is most evident in individuals 
with valvular heart disease, chronic nephritis, diabetes mellitus, cirrhosis 
of the liver, arteriosclerosis, aleoholism and malignant disease. 

CLINICAL Manirestations.—The clinical manifestations give valuable 
prognostic data. An insidious onset; marked hyperpyrexia (except in 
the very young); a very slight febrile reaction; a pulse rate of more 
than 125 beats per minute in adults; an enfeebled pulmonic second 
sound, gallop rhythm, eardiae arrhythmia or signs of dilatation of the 
heart; a marked or abrupt fall of blood pressure, especially if asso- 
ciated with an increasing tachycardia ; periodic respiration or a respira- 
tory rate in adults of more than 50 per minute; extreme cyanosis ; marked 
toxie manifestations; persistent abdominal distention; a poor leukoeytie 
reaction, and the presence of pneumococcal sepsis are of unfavorable 
significance. In many eases, though the general condition of the pa- 
tient and the results of physical examination indicate a favorable prog- 
nosis, the results of blood cultures forecast conclusively an unfavorable 
outeome. The demonstration of more than a few colonies per cubic cen- 
timeter of blood, or the presence of Type I or Type II pneumococeus 
in the circulation, is always of grave import as, too, is the demonstration 
of Friedliinder’s bacillus or the Streptococcus mucosus. 

RELATION OF Tyre or PNEUMOCOCOCUS TO Morrauiry.—The outcome 
of a given case of lobar pneumonia is influenced by the type of organism 
to which it is due, and though the severity of individual cases due to 
the different strains of pneumococeus varies, knowledge of the type of 
invading organism is of real prognostie value. 

The statisties of the Hospital of The Rockefeller Institute show that 
the mortality of Type I infeetion is 25 per cent; of Type II infeetion, 
about 32 per cent; of Type IV infection, about 16 per cent, and of 
infection due to Type III, 45 per cent. Types I and II, the etiological 
agents in over 60 per cent of the cases included in this series, were 
responsible for about 62 per cent of all deaths in the cases observed. 

The results of a survey reported by Cole in 1929 indieated a mortality 
of 10.5 per cent among all patients observed that were infected with 
Type I; of 27 per cent of those infected with Type II; of 41 per cent 
infeeted with Type III, and of 14 per cent among those with pneumonia 
due to Type IV. 

Although the pneumonia due to Types II and III is the most severe 
and the most fatal, Types I and II eause more deaths because the inci- 
dence of the disease due to them is greater. 

Location AND Extent or CoxsoumarION.— These factors have an in- 
fluence on the outcome of the disease. Involvement of an entire lung 
is more fatal than disease of a single lobe ; consolidation of an upper lobe 
has a higher death rate than eonsolidation of a lower lobe; pneumonia 
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of the right side has an apparently greater mortality than pneumonia 
of the left side. These facts are admirably illustrated by the tabulated 
statisties of Sears and Larrabee: 


One tl ober. ties sre du erate iets eee as 31.0 per cent. 
Two lobes--. eid e eere t 38.2 per cent. 
Three lobes siita ere SEI n 59.0 per cent. 
Lour lobes- 4 Sd eR ves 62.5 per cent. 
ive ‘lobes... 34:.2 ste sees Ted ien 100.0 per cent. 
Double; pneumonia e 3990 553 42.5 per cent. 


as well as by Preble’s tables: 


Rightrapper’ loba ti T 20.0 per cent. 
Rigit middle lobe ERREUR 14.7 per cent. 
Right lower lobe Tari Sa AE R 17.2 per cent. 
Iueht'lung" ^s m LEE 42.0 per cent. 
WG EG AUP PET a: e 009 T E ores. 9 18.9 per cent. 
Meit lower 11-99-09  . € DIO 14.4 per cent. 
dtofteIung stn. 05 08 ok ome TAN 27.1 per cent. 
BIO Dares. NBOLC STORE 28 36.2 per cent. 
Bilateral’ 25:723. tance eee mee 35.5 per cent. 


Modes of Death.—Over 50 per cent of the deaths occur between the 
fifth and the twelfth day of the disease. Sudden death may occur dur- 
ing the course of the disease or after convalescence has been established, 
due to sudden dilatation of the heart, to eardiae or pulmonary throm- 
bosis. An abrupt termination may happen independently of the ap- 
parent severity of a given ease and without relation to the extent of 
the pulmonary involvement. 

Often the fatal result is foretold by a period of cardiac decompensa- 
tion or by signs of increasing toxemia. More commonly, certain un- 
toward symptoms herald the coming end. As early as the first day 
most often at the height of the disease and uncommonly during con- 
valeseenee—a patient who has been doing well may develop stupor, 
delirium, increasing polypnea, dyspnea and cyanosis, an increasingly 
rapid and weakened pulse or cardiac arrhythmia. Signs of collapse ap- 
pear with clammy skin, exhaustion, evidences of pulmonary edema, pro- 
found intoxication and a rise or fall of temperature just before death 
occurs. Death of this type is probably due to the development of pneu- 
moeoeeus sepsis or to an advancing infection of the lungs.®® 

"The clinical syndrome known as ‘‘ vasomotor collapse,’’ characterized 
by evidences of marked vasodilatation, has been shown experimentally 
to be independent of exhaustion of the vasomotor center. The expla- 
nation for this complex is not established but it may be due to an undis- 
covered general infection. 

Only when the making of repeated blood cultures in lobar pneumonia 
is established as a routine measure will there come an accurate and gen- 
eral realization of the importance of sepsis as a cause of death in this 
disease. 

Duration.—The duration of the disease varies considerably. The 
average duration of uncomplicated cases is from six to twelve days 
and it is rarely longer than three weeks. Abortive attacks are not un- 
common, and true one-day pneumonia is occasionally seen. When com- 
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plications occur the course may be unusually protracted, especially in 
cases of delayed resolution, organizing pneumonia, pneumonia migrans 
and empyema. 

In cases of sepsis death may occur on the first day before the signs 
of pulmonary consolidation are manifest, but as a rule it does not occur 
before the fourth or fifth day. : 

Termination—The febrile stage ends by crisis in over 50 per cent 
of the cases, but though with the critical defervescence the subjective 
symptoms usually subside, signs of resolution do not appear immediately, 
and an appreciable period elapses before the leukocytie curve and the 
excretion of urinary chlorides return to normal. In about a third of the 
cases the fever terminates by lysis or by retarded crisis. 

Following crisis there is often a short period of hypothermia that 
is of no significance unless it is prolonged and accompanied by tachy- 
cardia, when it may be indicative of exhaustion. 

In typical crises the temperature reaches normal within 6 to 20 hours; 
but atypical crises occur, and 24 to 40 hours elapse before deferves- 
cence is established. 

Pseudocrisis is distinguished from true crisis by a recrudescence of 
fever after it has reached normal and remained so for several hours. 
It is usually followed by crisis within a day or two. 

Termination by lysis is more common in some epidemics than in 
others and occurs more often in protracted cases, when complications 
have developed, in mixed infections and in those with other acute or 
chronic diseases. 

Relapse.—True relapses are rare in lobar pneumonia and it is in the 
abortive short-term cases that they are most likely to develop. The term 
should be used to describe those cases in which, after defervescence has 
been established and signs of resolution have appeared, evidence of a 
reconsolidation of the affected lung tissue develops with a recrudescence 
of fever. Several relapses, each usually of short duration, may occur. 

The term ‘‘recurrent pneumonia’’ is used to designate a second at- 


oe of the disease after an appreciable period of freedom from symp- 
oms. 


PATHOLOGY 


Anatomically lobar pneumonia is characterized by inflammatory 
changes which take place in the lung, due to the action of pneumococci. 
These changes develop in a continuous sequence and it must not be in- 
ferred that, because traditionally these changes are divided into several 
stages, they are distinct or inherently different processes. For con- 
venience of description the pathological processes are divided into a stage 
of engorgement, of red hepatization, of gray hepatization and of reso- 
SENS but it is rare to find solely the lesions characteristic of a given 

age. 

Stage of Engorgement.— This is the earliest manifestation of pneu- 
monitis and is rarely seen at autopsy except when a pneumonia is spread- 
ing or when the patient dies from some other eause than the pneumonia. 
The change is vasodilatation with engorgement of the lung parenchyma 
and the exudation of serum with a few red corpuscles and leukocytes 
into the alveoli. The lung at this stage is deep red in color, its vol- 
ume greater than normal; but though it is of increased firmness it is 
air-containing. The eut surface exudes a bloody serous material, and 
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microscopical examination shows engorged, distended capillaries, ar- 
teries and veins, swollen alveolar epithelium and coagulated serum with 
a few blood cells, red and white. Fibrin is present but is inconspicuous. 
This stage of inflammation lasts but a few hours before red hepatization 
develops. 

Stage of Red Hepatization.—In this, the second stage of hepatiza- 
tion, the involved lung is reddish-brown in eolor, voluminous, heavy, non- 
air-containing and sinks when immersed in water. The surface has 
lost its normal sheen and is lusterless, often covered with a layer of 
fibrinous exudate. When sectioned it is found to be friable, firm and 
airless, and the cut surface is dry and very granular in appearance. 
When seraped with a knife very little moisture is expressed, but fibrinous 
plugs from alveoli and bronchi often rise above the surface. These vary 
greatly in diameter, depending upon the age of the patient and upon 
the presence or absence of antecedent emphysema. 

On microscopical examination the alveoli are seen to be distended 
with an inflammatory exudate very rich in fibrin, pneumococci, red cor- 
puscles, leukocytes, desquamated alveolar epithelial cells and often nu- 
merous wandering cells or lymphocytes. The fibrin is present as a net- 
work, in the meshes of which the cellular elements are trapped. The 
very distinctive feature of this stage, in addition to the amount of 
fibrin, is the freshness of the exudate and the preservation of the cells. 
The red cells are more numerous than in the later stages, are intact, 
clearly outlined and show no evidence of hemolysis. The leukocytes are 
predominantly of the polymorphonuclear neutrophilie variety and often 
show engulfed pneumococci. 

The alveolar walls, the peribronchial and perivascular tissues are 
edematous and infiltrated with leukocytes. The smaller bronchi may be 
plugged with fibrinous exudate. The blood vessels may be patent, often 
they are compressed, and they may be occluded by thrombi. The lym- 
phaties are distended with serum, fibrin and leukocytes. 

Stage of Gray Hepatization.—In the stage of gray hepatization the 
color has changed to reddish-gray or gray. The lung is still enlarged, 
firm and non-air-eontaining. The surface is covered by a thick plastic 
exudate that ean often be peeled off in layers from the adherent lung 
underlying it. The eut surface is mottled, the variations in color doubt- 
less due to the laking of the red cells and the metamorphosis of the 
discharged hemoglobin. The tissue is more moist and a turbid fluid can 
be expressed from it. It is also less friable and is less granular in 
appearance. 

On microscopical examination the alveoli are found closely packed 
with an exudate that consists mainly of polymorphonuelear leukocytes, 
pneumococci, both extracellular and intracellular, with relatively less 
fibrin and fewer red corpuscles. Especially distinctive of this stage, in 
contrast to that of red hepatization, are the cellular richness and the de- 
generation of the cellular elements of the exudate. Very few intact red 
corpuscles are found, but the shadows of the laked cells are seen. The 
leukocytes likewise show marked disintegration, and some contain fat 
droplets and blood pigment as well as pneumococci. In this, as in the 
preceding stage, fibrin threads may. be seen passing through the alveolar 
walls through the so-called ‘‘pores of Cohn,’’ and an occasional megalo- 
karyocyte may be found within the alveolar capillaries. The fibrin is 
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often granular by this time and the desquamated alveolar epithelial cells 
are numerous. 

The eapillaries of the alveolar walls are often extensively plugged 
with fibrin (Kline and Winternitz)—a factor that may be of importance 
in the process of resolution. 

Stage of Resolution or Purulent Softening.—In this stage the en- 
larged lung is soft, friable, curiously translucent and jelly-like. This 
condition is rarely seen at autopsy except in cases of pneumonia migrans 
and when death has resulted from an intercurrent infection. The strik- 
ing finding on microscopical examination is the very advanced disinte- 
gration of the cells of the exudate, which are often quite fatty. Occa- 
sionally marked phagocytosis is seen, and there may be evidences of epi- 
thelial repair. The exudate is liquefied by the action of proteolytic en- 
zymes furnished by the leukocytes, and the bulk of the inflammatory 
material is removed by absorption. 

The stage of repair, of restoration of the alveolar epithelium after 
the removal of the exudate, is even more rarely seen. It is remarkable 
how little involvement of the lung tissue itself oceurs in pneumonia. The 
entire process seems to occur in the alveolar spaces and involves only the 
superficial epithelium of the air spaces, so that the complete restoration 
of the lung is readily brought about after the inflammation subsides. 

Organization or earnifieation of the exudate may take place in ex- 
ceptional eases. The exudate, instead of undergoing resolution and ab- 
sorption, is invaded by blood vessels and fibroblasts, with resulting fibro- 
sis of the lung. The cells of the alveolar walls proliferate, new connec- 
tive tissue grows into the exudate, capillaries form and a new fibrous 
tissue replaces the inflammatory tissue. The lung is now firm and 
elastic, reddish-brown in color and often covered with dense fibrous 
adhesions. When the exudate is thus replaced, the lung is essentially 
functionless and the condition is variously described as an organizing 
pneumonia, chronic interstitial pneumonia, pulmonary fibrosis or car- 
nifieation of the lung. 

Abscess formation is rare. Multiple small abscesses are the rule, 
though occasionally a single large subpleural one with very irregular 
outlines is formed whieh may perforate into the pleural eavity and 
cause a pyopneumothorax. 

7 Gangrene is also a rare accident of resolution. It results from necro- 
sis of the lung, usually due to secondary infection with putrefactive 
bacteria. i 

Distribution of the Changes in the Lungs.—The right lower lobe is 
the site of the pneumonie proeess more often than the left, and both 
lower lobes are less often affected than one alone. When two lobes are 
involved, the disease usually affeets both lower lobes, though it may in- 
volve two lobes of one lung or the upper lobe of one and the lower of 
the other, or both upper lobes. An entire lung may be involved and 
rarely the changes are limited to an apex. The unaffected lung is often 
congested and the portions of the diseased lung adjacent to the consoli- 
dated area may be edematous. The larger bronchi show congestion of 
the mucous membrane and contain frothy mucoid or serous material, 
and fibrinous casts of a bronchial tree may be found. The bronchial 
lymph glands are swollen and are often quite soft. 

Lesions in Other Organs.—The most eommon finding, apart from 
those already deseribed, is dilatation of the right side of the heart. The 
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right auricle and ventricle are usually filled with a tenacious clot, the 
like of which is rarely found in other diseases. There is cloudy swelling 
of the other viscera and in about half of the cases the spleen is appre- 
eiably enlarged. 


HISTORICAL SUMMARY 


Pneumonia was known to the ancients, and admirable descriptions 
of the disease are found in the writings of Hippocrates and Aretus. 
The idea was general that all painless disorders of the chest were due 
to ‘‘peripneumonia,’’ and it was not until the early eighteenth cen- 
tury that pneumonia and pleurisy -were recognized as distinet maladies. 
This differentiation dates from the time when the study of pathological 
anatomy became a scientific practice, and more particularly from the 
time of Morgagni (1682-1771). Morgagni laid the real foundation of 
modern pathology, and it was he who reeognized the manifestations of 
pneumonia to be the result of solidification of the lungs. Baillie (1761— 
1823) designated the pulmonary change ‘‘hepatization,’’ and furnished 
the ground work for the epochal contributions of Auenbrugger (1722— 
1809) and of Laennec (1781-1826), whose observation led to the recog- 
nition of the disease by the use of methods of physieal diagnosis and 
in turn made possible Rokitansky's differentiation between lobar and 
lobular pneumonia. 

From this time until the late nineteenth century no great contri- 
bution was made exeept the elaboration of the physieal signs and symp- 
toms of the disease and the better recognition of the condition. 

In 1874 von Jurgensen advanced the idea that pneumonia was an 
infeetious disease due to a specifie cause, basing his hypothesis largely 
upon the apparent incongruity between the loeal lesion and the severity 
of the systemic manifestations. Then came the era of bacteriology, the 
resolution of clinical complexes into etiological entities and the definite 
proof of the validity of Jurgensen’s view. 

Friedländer, in 1883, recovered an organism from pneumonie exu- 
date with which he produced experimentally pleuropneumonia in mice 
and guinea-pigs. He termed this organism the ‘‘pneumococeus’’ but 
subsequently it was identified as an encapsulated bacillus and a very 
unusual cause of lobar pneumonia. 

In 1880 Sternberg, Surgeon-General of the United States Army, and 
Pasteur independently described the organism generally responsible for 
lobar pneumonia, but neither recognized its specific pathogenic properties. 

To A. Fränkel (1884) is due the credit of establishing the pneu- 
moeoeeus as the causal agent of lobar pneumonia. He isolated it from 
the sputum of pneumonie patients, noted its regular presence in the 
pulmonary exudate and, with pure cultures, infected mice, guinea-pigs 
and rabbits. 

Frünkel's observations were confirmed shortly by Weichselbaum, 
who noted the occurrence of the pneumococcus in the blood and organs 
of a large series of cases in man; and subsequent routine examinations 
have completely established the validity of his observations. 

With the further development of bacteriological investigation came 
the knowledge that lobar pneumonia may occasionally result from in- 
fection with Friedlinder’s bacillus or streptococci and rarely may be 
due to other organisms in the absence of the pneumococcus. 
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The sueceeding twenty years brought refinements of the methods 
of diagnosis, the more general use of cultures of blood and sputum, 
immunologieal studies and futile efforts to discover a specific therapy. 
It was not until the beginning of this century that the path was blazed 
for the very modern procedures that are modifying our ideas of etiology 
and epidemiology of the disease and that are furnishing accurate prog- 
nostie data and a basis for a specific serum treatment. 

Neufeld's subdivision of pneumococci into biological subgroups and 
the confirmation and extensive elaboration of his work by the workers 
at the Hospital of The Rockefeller Institute are of fundamental im- 
portance. Details of these observations are given in other sections of 
this article, but it should be stated here that, due to the discoveries of 
these investigators, the disease pneumonia is now better understood, 
knowledge of its mode of spread is more definite, prognosis is less prob- 
lematieal and the ehanees for the eontrol and eure of it are greatly en- 
haneed. 
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Definition.—Cerebrospinal fever is a febrile, infectious disease caused 
by the meningococcus, a Gram-negative diplococcus present in the naso- 
pharynx of many well people, but also capable of invading the lepto- 
meninges in sporadic cases and in epidemics, and of producing a purulent 
meningeal inflammation with the more or less characteristic symptoms 
and signs of the disease. These are commonly fever of comparatively 
sudden onset, headache, stiffness of the neck, vomiting, prostration, leuko- 
eytosis, generalized tenderness, photophobia, mental clouding, irregular 
respiration, herpes and an eruption most frequently hemorrhagic 
(not disappearing on pressure). The first three of these symptoms, 
fever, headache and stiffness of the neck, are usual, the others less uni- 
form; many cases of the disease may be seen before one ‘s found with 
an eruption other than herpes. 

The disease has been called by other names: cerebrospinal meningitis, 
epidemic cerebrospinal meningitis, epidemic meningitis, typhoid menin- 
gitis, malignant meningitis, meningococcus meningitis, meningococcus 
sepsis, meningocoecus infection, spotted fever, petechial fever, black 
fever, jail fever, hospital fever, brain fever, spinal fever, tetanoid fever 
and epidemic eephalalgia. The term cerebrospinal fever is preferred as 
indicating a disease entity, apart from any necessary anatomic localiza- 
tion, and at the same time emphasizing the usual site of attack. Thus 
it is coming to be recognized that the disease may occur without a menin- 

83 


84 CEREBROSPINAL FEVER 


gitis, yet with other symptoms and findings suffieient to establish its 
identity. This would invalidate the first six of the names in the above 
list. The term ‘‘epidemic meningitis," moreover, fails to take account 
of the ordinary sporadic cases. ‘‘Cerebrospinal meningitis" has been 
used by some in a broader sense, to include any inflammation of the 
cerebral and spinal meninges. ‘‘Meningococcus infection" and '*menin- 
gococeus sepsis’’ are proposed by those who emphasize the systemie na- 
ture of the disease, yet these do not exclude such purely localized infec- 
tions with the meningococeus as a conjunctivitis, an arthritis, or possibly 
a pharyngitis—infeetions which, though caused by the same miero- 
organism, cannot be identified with the general disease. The other 
names are too indefinite and too little used at present to deserve more 
than the comment that their use should be entirely given up. The term 
spotted fever’’ is especially obnoxious on account of its emphasis on 
an unusual symptom and its confusion with typhus, Rocky Mountain |. 
spotted fever, and with other eruptive diseases. Though still contending 
for a place with the infectious diseases in the International Classifica- 
tion of Causes of Death, the disease is listed as ‘‘Cerebrospinal Fever" 
in the 1918 Ameriean edition, and in the Bellevue Hospital Nomenclature, 
1911 edition. 

Etiology.— EpmEemioLocy.—Prevalence.—In the absence of epidemics 
of cerebrospinal fever, the prevalence of the disease is to a considerable 
extent masked by confusion in diagnosis and in morbidity or mor- 
tality reports with other forms of meningitis. The non-epidemie inci- 
dence in American localities may be expected to be less than 25 cases 
per 100,000 population per annum, with all eases accounted for, and 
outbreaks in large population centers do not usually go above five times 
this rate. Counting only a small group of inhabitants, such as a vil- 
lage or rural district, an outbreak may be so intense as to reach a 10 
per cent. rate (10,000 per 100,000) per annum, but this is very rare. 

Cases of cerebrospinal fever occur in all large communities through- 
out the year, but the characteristic seasonal prevalence is in late winter 
and spring, the epidemic and endemic peaks both occurring, as a rule, 
in January, February, March, April or May in the Northern Hemi- 
sphere, and in July, August, September, October or November in the 
Southern. 

The disease is encountered both in the tropics and in the arctice re- 
gions, and records exist of outbreaks in all civilized countries, particu- 
larly in those of the north temperate zone. There have been more epi- 
demics and a heavier sporadie incidence in the United States than in 
any other nation. This is especially striking if the European military 
epidemics be omitted from the calculation. It has long been noted that 
the assembling of troops in barracks gave rise to conditions which pro- 
moted the development of cerebrospinal fever, and many of the Euro- 
pean outbreaks have been due to these conditions. The English epi- 
demics of 1915, 1916 and 1917 were primarily military, for although 
considerably less than half of the 1915 cases occurred among soldiers, 
the civilian outbreak was by far more intense in those sections of the 
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eountry where troops were quartered than elsewhere. The French army 
in the active zone, out of about 2,500,000 men each year, had 1,073 cases 
in 1915, 451 in 1916, and 409 in 1917. The complete figures for the 
American army are not yet available, but the heaviest incidence was 
in the training camps in this country, particularly in Camp Jackson, 
Camp Beauregard, and Camp Funston, the annual rate for the first 
being about 1,500 per 100,000 per annum; for the second, about 750, 
and for the third, about 500. 

Though the sharpest outbreaks of cerebrospinal fever are not in large 
cities, the heaviest incidence, both epidemic and sporadic, is in urban 
communities rather than in rural. It is thus somewhat more charac- 
teristically a disease of cities than is poliomyelitis, which it resembles 
. in many other ways. The meningitis outbreaks may be diffused over 
a rather wide area, but they are more commonly sharply limited and 
without obvious radial spread from epidemic centers. Such spread as 
oceurs is usually by leaps, and irregular. 

The greater prevalence among males than among females, usually 
shown in statistics, is without special significance, since men are as- 
sembled in large groups, such as armies, which are particularly prone 
to be attacked, and since practically all diseases which have a predilec- 
tion for the very young are more frequent and more fatal:in males. 
A greater number of male than of female babies are born, but the former 
die mueh more rapidly (Nichols, 1907). 

Cerebrospinal fever is an infection of youth. About half the cases 
may be expected to be five years of age or under; the disease is more 
fatal in infants than in older children, and it is not improbable that 
many cases are undiagnosed on account of the equivocal signs in the 
very young. Cases may occur in the eighth decade of life, or at birth 
(Koplik, 1916; Sedgwick, 1915; Dandy and Blackfan, 1917), and in some 
epidemics the incidence is heaviest during later childhood or early adult 
life. It is interesting to note, however, that even in an English mili- 
tary area, where the gross morbidity indicated that the soldiers were 
the most susceptible, when the number of cases was compared with the 
number of individuals of each age group living in the area, it was found 
that the incidence was heaviest among the very young children. 

Predisposing Causes —The influence of age and of the assembling of 
large bodies of men, as in barracks, has been noted. In regard to the 
latter, two considerations may be of importance: intimate contact, as 
assisting in the transference of infection, and the imposition of unac- 
customed tasks, as tending to decrease the resistance of the individual. 
Outbreaks do not occur among young men assembled at the beginning 
of a college year, but here physical toil is not a factor. Though epi- 
demics have occurred among resting veterans, a large proportion of 
the military outbreaks have followed actual fatigue (Hirsch, 1886), 
especially in the case of recruits. The question of overcrowding has 
been brought to the attention of the English particularly, and Glover 
(1918, 2) has advised that beds in cantonments be at least two and a 
kalf feet apart. In the American navy, the factors of fatigue and ex- 
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posure to cold have appeared to be of more importance than infection 
(Mink, 1918; Short, 1918) in determining the incidence of the disease 
in individuals. Cold and damp weather is thought to predispose to epi- 
demies of meningitis, and attacks in some places have been said to have 
been preceded by ‘‘colds”’ or ‘‘influenza.’’ It is certain that many out- 
breaks have not been correlated with particularly low temperatures or 
high humidities, and that no noteworthy rhinitis has preceded the greater 
number of cases. 

An interesting observation has been made by Symmers (1918) that 
patients with status lymphaticus are prone to be attacked by a fatal 
form of cerebrospinal fever; 60 per cent. of the necropsies on cerebro- 
spinal fever cases at Bellevue Hospital revealed status lymphaticus, 
while the incidence of the condition in neeropsies on cases other than 
cerebrospinal fever was 8 per cent. The cases were fairly evenly divided 
among the different age groups. A similar predisposition was noted in 
Westenhoeffer’s Silesian series of 29 necropsies. 

Manner of Spread.—Cases of cerebrospinal fever usually occur, both 
sporadically and in epidemics, without demonstrable direct contact with 
other cases; spot maps show a scattered distribution throughout the 
localities affected. Doctors, nurses, or other patients do not ordinarily 
contract the disease from cases in hospitals. It is rare for more than 
one case to occur in a family, and instances of such occurrence are 
as likely to indicate simultaneous infection as infection of one case 
from another. In intense outbreaks familial and house distribution 
occurs; thus in Alexandria, Louisiana, eight cases and four deaths oc- 
curred in a family of nine, the father alone escaping. This was the 
neighboring town to Camp Beauregard, where a very fatal epidemie was 
in progress. 

The explanation of this seemingly peculiar, but in fact not unusual 
distribution of an infectious disease, presumably spread by contact, lies 
in the evidence that carriers of the meningococcus are much more numer- 
ous than actual cases of the disease, and that the proportion of people 
who are ordinarily susceptible to the disease is very small. 

Largely on the basis of German studies, it had been assumed that 
in the absence of epidemics, carriers were almost nil. English and 
American experience, and more recent German work, have indicated that 
even with material drawn from places where little or no cerebrospinal 
fever was occurring, the percentage of carriers might be 0.7 per cent. 
(Short, 1918), 1 per cent. (Bassett Smith, 1917), 2 per cent. (Mayer, 
Waldmann, Furst, and Gruber, 1910), 2 per cent. (Flack, 1917), 7 per 
cent. (Kutscher, 1906), 8 per cent. (Lewis, 1917), 10 per cent. (Griffith, 
1916), 13 per cent. (Ponder, 1917), 14 per cent. (Scott, 1916), or even 
25 per cent. (estimate of Fildes, 1918). Results are practically uni- 
form that among ‘‘non-contacts”’ in epidemic areas, and particularly 
among eontaets'"'—i.e., persons who have recently been in close contact 
with actual cases of the disease—the proportion of carriers is higher 
than in persons from non-epidemic areas; it is also shown that the car- 
rier rate generally rises at the season of the year when meningitis is 


ETIOLOGY 8T 


most likely to be prevalent, and that conditions of overcrowding increase 
the carrier rate. 

The aetual manner of spread is therefore assumed' to be usually by 
droplet infeetion from earrier to earrier, and finally to a susceptible 
individual who develops the disease. 

BacrERIoLOGY.—Morphology.—' lhe meningococcus, called at first 
Diplococcus intracellularis meningitidis, is an organism easily stained 
by the ordinary basic aniline dyes, but losing the stain when decolorized 
by Gram's method, and taking the counterstain instead. It disintegrates 
or autolyses very easily and except in smears from fresh young cul- 
tures may be seen in a variety of sizes and intensities of staining reac- 
tion; its Gram-negative nature is constant, when the staining and de- 
eolorization are properly performed, and serves to distinguish it from 
all other intact organisms (except Pfeiffer’s influenza bacillus) which 
are commonly found as causes of meningitis. Other cocci, properly 
Gram-positive in young cultures, may show Gram-negative forms when 
older or when injured in any way. A satisfactory method of applying 
Gram's stain is to stain the smear with active carbol gentian- or 
methyl-violet for three minutes without heat, pour off the stain, apply 
the iodin-potassium iodid solution for one minute, pour off, or blot, 
decolorize by allowing successive drops of absolute alcohol to flow over 
the slide till the color comes out—this should not require more than 
two minutes with a thin smear—wash in water, and counterstain for 
only fifteen seconds with saffranin or with a one-in-ten dilution of earbol- 
fuchsin. It is well occasionally to control this stain by smears, on the 
same slide, of a known Gram-positive organism such as the diphtheria 
bacillus from an 18 to 24-hour culture at one end of the slide, and a 
known Gram-negative organism such as the typhoid or colon bacillus at 
the other. 

Meningococei in fresh cultures are medium-sized oblong or kidney- 
shaped cocci, arranged in pairs with the broad side of each coceus facing 
the other coccus of the pair. Tetrads are frequently seen, but chains 
are unusual. In smears from the spinal exudate and from other sites of 
pathological invasion, the cocci are commonly, but by no means uni- 
formly, found within polynuclear leukocytes. The predominance of free 
cocci is taken as a bad sign, since as cases progress toward improvement, 
the cocci become entirely intercellular. 

Cultures—In cultures the meningococeus, like the gonococcus which 
it resembles, prefers the enrichment of the medium with some animal 
fluid, and when first isolated will hardly grow without such enrichment. 
The media proposed, some containing serum or blood, and some without, 
have been very numerous. Growth on ascitic agar is usually prompt, 
the larger colonies reaching two millimeters or more in diameter in 
twenty-four hours, and presenting a rounded, moist appearance with 
smooth, well-defined edges; the color is a translucent gray at first, be- 
eoming whitish or slightly yellowish or brownish as the growth becomes 
more profuse, but showing no pronounced color with age; this eul- 
tural appearance is not always present (Conti, 1918). Moistness and 
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freshness of the medium, with maintenance of a constant temperature, 
are requisites of suecess in growing meningococci. The organisms will 
not usually survive drying out, or any considerable fluctuations in tem- 
perature. Absence of growth at 23° C. has been held as one of the 
criteria for identifying the meningococeus. Ordinarily the meningococcus 
must be rather frequently transplanted to survive prolonged cultivation. 
Typically the coccus ferments glucose and maltose but not saecharose, 
and this, together with its eultural eharacteristies as given above, serves 
to differentiate it from other Gram-negative cocci as a rule. The varia- 
tion in intensity of these fermentations, together with variations in the 
media used, adds an element of uncertainty to such differentiation; 
provided the sugars are pure, the variation is in the direetion of dimin- 
ished fermentative power, rather than of inereased. 
Serology.—Serologieally meningococci do not behave entirely as a 
unit, but show differences among themselves and resemblanees to such al- 
lied organisms as the gonocoecus. By agglutination Elser and Huntoon 
(1909) found marked differences in degrees of reaction, some strains 
being relatively inagglutinable. Arkwright (1909), from twenty-five epi- 
demie and twenty sporadie strains, made more than three groups and 
subgroups. Dopter's parameningococeus (1909, 3) was the first gener- 
ally recognized variant, and Dopter and Parron (1914) have since noted 
two other variants, calling the four groups meningococcus, parameningo- 
coccus alpha, parameningocoeeus beta, and parameningococcus gamma. 
The term ''parameningoeoceus'"' is an unfortunate one, since any of 
the varieties given that name might as justly be called meningococcus 
as the original strain. Ellis (1915), of the Canadian forees in France, 
found two broad agglutinative groups, and a similar grouping is found 
by the workers of the English Local Government Board (Eastwood ; 
Griffith ; Scott, 1916 and 1917; Ponder, 1917), though as many as five or 
six subgroups might be recognized within a single broad group. In the 
hands of almost all workers, by far the greater part of the strains ex- 
amined correspond more or less closely to one of two types. By the 
use of rapidly prepared monovalent rabbit serum for agglutination, and 
also by the absorption of agglutinins, Gordon and his co-workers in and 
from the Central Cerebrospinal Fever Laboratory of the Royal Army 
Medical College differentiated types I, II, III and IV as responsible 
for practically all of the meningitis among the English forces during 
1915 and 1916. Using rapid agglutination at room temperature in- 
stead of the standard method of agglutination at 55? C. overnight, 
Nieolle, Debains and Jouan (1918) divided their strains into groups 
ABA C and D, which they said corresponded, but not exactly, with 
Dopter's meningococeus, and paras alpha, beta and gamma. respectively ; 
they also found Gordon's types I and III falling in their A group, and 
H and IV in the B group. Correlations of these various European group- 
ings among themselves and with the common American division ( Amoss, 
1917) into normal or regular, irregular and para strains have not been 
uniform and satisfaetory, so that it is not possible to say that a given 
group im one system corresponds fully and completely with any group 
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in another system. There are many cross relations and overlappings 
between groups; complement-fixation has in general given broader, less 
sharply specific reactions than has agglutination. A sharper degree of 
subdivision is possible by absorption of agglutinins than in any 
other way, but the practical significance of such subdivision may be 
questioned. 

It has been shown that meningococci may be classified on the basis 
of their reaction to phagocytosis with specific sera. 

The tropin group R corresponds roughly with Gordon’s agglutinative 
types I and III, tropin group S with agglutinative Type II, and there 
are at least three other tropin groups, T, U and Z. There is some indica- 
tion that the prevalent types are changing so that the sera for intraspinal 
therapy should be maintained representative of the various types en- 
countered. This is done for American sera. 

These considerations are of importance as regards the definition of 
the meningococcus when a Gram-negative diplococcus similar to the 
meningococeus is found in the nasopharynx, and as regards the poly- 
valency of serum to be used in the treatment of the disease (McCoy, 
1918). American sera are required to have a broadness of action suff- 
cient to cover all strains ordinarily encountered. 

Experimental Research.—Some points in the proof that the meningo- 
coccus is the cause of cerebrospinal fever are lacking, but the evidence 
is so overwhelming as to be conclusive. The attempt by Hort to in- 
eriminate a filterable virus, although recent, has now only the his- 
torical interest which attaches to the former confusion of the pneumococ- 
eus with the meningococcus, and to the assignment by Jaeger and 
others of an etiological róle to other, Gram-positive, cocci which we now 
look upon as contaminations. Though the meningococci are sometimes 
not to be found, the uniformity of the presence of cocci answering the 
description of meningococci in the spinal fluid of epidemic cases is too 
great to explain on any other grounds than that they actually cause the 
disease. Meningococci are irregularly pathogenie when injected intra- 
peritoneally into certain animals, particularly young guinea pigs and 
white mice. Subdural injections have caused meningitis in rabbits, 
dogs, a goat, and monkeys, but such direct inoculation does not prove 
the elective localization which the meningococcus must show in human 
infection. Intraspinal inoculation of monkeys enabled Flexner to fol- 
low the action of antimeningococcie serum and gave a great stimulus to 
the use of the latter in human cases. Austrian (1918) succeeded in 
producing a typical fatal meningitis in three out of twenty rabbits in- 
oeulated intravenously with meningococci by giving a. simultaneous 
intraspinal injection of normal rabbit serum. Weed, Wegeforth, Ayer 
and Felton (1919) have similarly caused the meningeal localization of 
Bacillus mucosus capsulatus injected into rabbits intravenously, merely 
by withdrawing spinal fluid through a lumbar puncture. 

PaTHOGENEsIS.— There is no reason to doubt that the meningococcus 
reaches the body, and leaves the body, by way of the nasopharynx, where 
itis commonly found. That the meninges are invaded by direct exten- 
sion through the ethmoid or sphenoid, as urged by Weigert and by 
Westenhóffer, is open to serious question. The regions of favorite locali- 
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zation at the base of the brain are not actually in relation with the naso- 
pharyngeal sinuses, though thought at first to be so, and there is no 
communication between the lymphaties of these sinuses and the cere- 
brospinal system. The subarachnoid space with the ventricles and the 
perivascular and perineural spaces of the brain and cord form a closed 
sac, and lymph spaces are not found; cerebrospinal fluid takes the place 
of lymph within that part of the central nervous system which is en- : 
closed by the dura mater. The experiments just related of Austrian, 
and of Weed, Wegeforth, Ayer and Felton suggest that the meninges 
are invaded by way of the blood, and this coincides with the occasional 
positive blood cultures early in the disease. It must be stated that 
the meningococci apparently do not as a rule multiply in the blood 
stream so as to constitute a true septicemia, but that they quickly seek 
their natural pathogenic habitat, the meninges, though other sites of 
lessened specific resistance are occasionally found. That the meningococ- 
cus has a relatively low pathogenetic intensity is shown by the fact 
that it is the only known pathogenic bacterium which can infect the 
meninges without producing practically 100 per cent. fatality. 

It has been frequently held that the harmful effects of the meningococcus 
are due to “endotoxins,” or poisonous bodies bound up with the bacteria 
themselves. Certainly autolysates, and various products formed by the 
disintegration of the microérganisms, may be very toxic. Whether the 
bodily defenses which overcome the disease are chiefly directed against such 
toxic products or against the living cocci is not known. Of the anti- 
bacterial forces, those known as bacteriotropins or opsonins, which 
promote the phagocytosis observed to be coincident with recovery, are 
of prime importance. There is no doubt that the factors of individ- 
ual resistance or susceptibility weigh more heavily in determining 
whether or not an attack will take place than does the matter of chance 
infection. 

Symptomatology.—Cuinicat History.—Period of Incubation.— Our 
former ideas of a more or less definite period of incubation for each in- 
fectious disease have undergone some modification of late. In general, 
the more highly contagious the disease, the more definite the period of 
incubation, and cerebrospinal fever being of a low degree of infectivity, 
its period of ineubation is variable and uncertain. "The experience with 
military tetanus, for example, has demonstrated that the infecting or- 
ganism may long lie dormant in a healed wound, to be stirred into activity 
by a subsequent operation or even by therapeutie exercises. So it is 
believed in some quarters that every case of cerebrospinal fever is 
first a carrier of the meningococcus in his nasopharynx, and that by a 
breaking down, perhaps temporary, of the barrier of defense, the coccus 
is enabled to invade the body and cause the disease. Flack (1917) re- 
ports 5 cases in the London district developing among carriers in from 
one to forty days after their isolation. Short (1918) reports 6 cases 
out of 1,228 carriers at Great Lakes Station. On the other hand, among 
485 carriers in the British Navy at Portsmouth kept under observation 
by Fildes (1918) during an outbreak, not one developed meningitis. 
i ON Abeeppe of meningitis among carriers was found by Robey 
AS ep en (1918) and Landry (1919). On the rare occasion of 
Re ces Eons eae occurring in the same family or among messmates, 

s may be separated by hours or months. The possibility of both 
cases being infected from a common source is to be borne in mind. More 
definite are the cases which develop in a previously non-infected district 
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after a visit to or from an infected focus. Such evidence places the 
usual incubation period at from one to five days. The former corre- 
sponds to the case reported by Sophian (1913), apparently contracted 
at the neeropsy on a malignant ease; it is reasonable to suppose that 
a disease which can run such a rapidly disastrous course as the ful- 
minating type of cerebrospinal fever may at times have a very short 
ineubation period. 

Mode of Onset.—'The onset as a rule is sudden; the patient has enough 
fever and prostration to be kept in bed within twenty-four hours of the 
first clear symptoms. Premonitory indispositions occur, but one cannot 
say whether these are a part of the disease itself, or a lowering of re- 
sistance, due to another cause, and opening the way for a meningococcal 
infection. Ambulatory cases with a true meningeal headache are un- 
usual. Koplik has described cases with intermittent onset and course. 
Intervals of entire remission of symptoms early in the course of the 
disease are not common in the experience of most observers, although 
the French writers and Foster and Gaskell have emphasized a lack of 
inerease of symptoms or a clinical improvement in many of their cases 
on the second day, even without treatment. A normal temperature may 
be maintained for several days, and delay the diagnostie puncture. The 
temperature charts during the later course of the disease are often 
irregular, but the patients do not regain entire well-being in the afebrile 
periods. 

An early eatarrhal stage of the disease has been described in some 
epidemies, notably at Aldershot in England. Surveys of the nasal 
and pharyngeal condition at the onset, as well as in earriers, have not 
tended to substantiate the idea that an initial rhinitis or pharyngitis 
is notably more frequent or pronouneed than in other fevers, nor that 
the meningococcus necessarily, or even commonly, sets up an inflamma- 
tion in the throat. The conditions of overerowding, stress and bad 
weather whieh frequently accompany epidemies of meningitis are apt 
to breed eoryzas and similar infections. 

A chill with rigor, or a convulsion in an infant, frequently ushers 
in the disease. The chill may be replaced by chilly feelings and malaise, 
or this period of invasion may be so masked or so soon succeeded by defi- 
nite meningeal symptoms or unconsciousness as to escape notice. The 
convulsions are not usually prolonged beyond the first few days, and 
are very rare in adults. 

Vomiting occurs in more than half of the cases at, or soon after, the 
onset. Though this symptom together with a not uncommon abdominal 
pain in children, often directs attention to the gastro-intestinal tract, 
the vomiting usually is not preceded by nausea and frequently bears no 
relation to meals. Vomiting is a symptom of the initial stages, and is 
not usual thereafter, in contrast to other cerebral diseases. In a disease 
with the severity of cerebrospinal fever it is to be expected that the 
appetite will be lost or very largely impaired; nutrition is therefore 
an important part of the treatment, particularly when the course is 
prolonged. Evidence of malnutrition may be seen as early as the fourth 


92 CEREBROSPINAL FEVER 


or fifth day, especially in hydrocephalie cases, whieh characteristically 
have abdominal retraction. Sleeplessness promotes the catabolism of 
the patients’ tissues with resultant loss in weight. Asa rule, the vomit- 
ing is not sufficiently prolonged to be a factor of much importance 
in this respect. 

Subjective Symptoms.—Usually the first definitely meningea) symp- - 
tom in an adult is headache. This may be referred to any or all parts 
of the cranium, frontal headache frequently giving way to occipital as 
the disease progresses. Not at first differentiated from an ordinary 
headache accompanying any general infection or toxemia, the head- 
ache of cerebrospinal fever typically becomes in intensity one of the 
most prominent symptoms unless supplanted by delirium or mental 
dullness or unless relieved by treatment. It is not stopped by ordinary 
methods, such as cool applications and mild analgesics; if the patient 
knows by experience the improvement following lumbar puncture he 
may beg for the latter, although it is to be performed without anesthesia. 
The fact that this characteristic symptom is definitely absent in some 
cases leads us to expect it to be mild in others, and to resort to lumbar 
puncture even if the headache is not present in its typical severity, 
provided other sufficiently significant indications are found. 

The mentality at onset and in the early stages may be normal, with 
allowance for the prostration, pain and natural apprehension. Com- 
monly the patient is either hypersensitive and irritable, or dull and 
unresponsive, though in the epidemic cases there may be delirium, 
stupor or collapse when first. seen. During the height of the disease a 
case of average severity may be expected to be deeply stuporous with 
some delirium but without complete coma. A disordered mental con- 
dition persists at times well into convalescence. Vertigo or double 
vision is an occasional complaint. 

The bowels are usually constipated. In Goeppert’s series diarrhea 
was not uncommon. 

PHYSICAL Finpincs.—The most important sign of meningitis is stif- 
ness of the neck or resistance to flexion. In eliciting this sign the ex- 
aminer should proceed with all gentleness, especially in the case of chil- 
dren. It is well to secure the history and make other less important 
and less painful examinations first, in order to gain the confidence of 
the patient. Rotation of the head from side to side should be attempted, 
though lateral rigidity is not so significant as anteroposterior. To de- 
termine the latter with the patient lying on his back, the hand of the 
examiner should be inserted between the occiput and the pillow, palm 
upward, and gently raised. In meningeal conditions this causes pain, 
and instead of the chin approaching the sternum, there is a tendency 
for the shoulders to rise from the bed. Unless the condition is marked, 
one examination is not sufficient, but another attempt to flex the head 
should be made at the conclusion of the other tests. Unlike a rigidity 
of less serious import, the neek rigidity of meningitis does not loosen 
up on manipulation. Netter advises that the naked patient be placed 
supine on a flat table to detect any spastie arching of the cervical spine. 
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Though in health the chin should be able to touch or nearly touch the 
sternum, it is necessary to test for this sign in many non-meningeal 
cases to appreciate the degrees of voluntary or unconscious non-pathog- 
nomonie resistance which may be encountered at different ages and in 
different patients. In general, by repeated trials at different times 
one is able to distinguish a true from a false stiffness; but in the early 
stages of meningitis this may be a fleeting symptom, absent at times. 
Even with fully developed meningitis, limited to the convexity of the 
skull (Holt), or in the very young (Koplik), or in patients profoundly 
prostrated and collapsed, there may be no stiffness. In ordinary cases 
of meningitis, the rigidity may not be found before the end of the first 
week, though this is unusual. Needless to say, in eases with general 
meningococcus septicemia without meningitis or before meningitis has 
begun, the sign is lacking. Aside from local conditions giving rise to 
stiffness, such as abscess or neuritis, easily distinguished by the absence 
of general symptoms, other eauses of neck rigidity, particularly menin- 
eism, are diseussed under Differential Diagnosis. Attempted flexion of 
the neck in meningitis is usually painful. This is probably the reason 
for the dilation of the pupils whieh may frequently be observed when 
flexion is attempted. "The neek sign of Brudzinski is elieited at the 
same time by flexing the head with one hand, the other exerting counter 
pressure on the ehest to prevent the shoulders from rising; in response 
to this maneuver in meningitis, the thighs usually flex on the abdomen, 
and the legs flex at the knees, often with some eversion. 

The stiffness of the neck may be so marked that some retraction 
(opisthotonos) is visible. In the typical developed ease of meningitis 
the posture is on the side so that the head ean be more fully extended 
than when lying on the back. This posture may give a hint of the 
disease, although a considerable amount of flexion is actually possible 
on trial. Flexing the baek by plaeing the examiner's arm under the 
patient's knees and raising them, the patient being on his back, is also 
likely to demonstrate some painful rigidity. The most marked opisthoto- 
nos and retraetion of the head is seen in the ehronie stages of menin- 
gitis, and particularly in the form known as posterior basic meningitis 
of infants and children. 

Of almost equal import with the information obtained by attempting 
to bend the neek forward, is the phenomenon known as Kernig's sign; 
this is a resistance to passive simultaneous flexion of the hip and ex- 
tension of the knee. It is best elicited by Osler's method: the patient 
being flat on his back, the lower leg is raised by the examiner, keeping 
the tibia horizontal till the femur is vertical; an attempt is now made 
to straighten out the knee and raise the tibia to a vertieal position, the 
angle of 90 degrees being maintained at the hip. Any limitation of 
extension to an angle of 135 degrees or less at the knee may be con- 
sidered as a positive Kernig's sign. In the elderly a positive Kernig's 
sign is normal and not indicative of disease. In children under two 
years of age the sign is variable, but with this as with many other reflex 
phenomena, repeated examination, after having gained the confidence 
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of the infant, will often give information of value. The resistance to 
extension in a positive Kernig's sign is involuntary and mechanical, 
due to a hypertonieity of the hamstring muscles, and also voluntary, on 
account of the pain caused by extension. The sign is at times observed 
in hip disease and spinal caries, as well as in meningitis and meningismus. | 
Brudzinski’s identical and reciprocal contralateral reflexes, a flexion 
(identical) or extension (reciprocal) of one leg when the other is pas- 
sively flexed, are frequently present in meningitis, but are not as im- 
portant as his neck sign. 

Other pathological reflexes such as Babinski’s and Oppenheim’s give 
no help in meningitis. They may be present, but are usually absent. 

A general examination of all the ordinary reflexes is to be recom- 
mended, not only for the diagnosis of meningitis, but also for that 
of poliomyelitis, which often bears a decided resemblance to cerebro- 
spinal fever in the early stages, In general, it is to be expected that 
the deep reflexes will be somewhat exaggerated at the onset of meningeal 
involvement, and the superficial reflexes dulled, but changes in the oppo- 
site direction may occur, the deep reflexes being usually lost later in 
the disease. In children, they being the most susceptible to cerebrospinal 
fever and acute poliomyelitis, one can normally obtain knee, ankle and 
biceps jerks. The principal superficial reflexes are the abdominal, ob- 
tained by stroking either side of the abdomen with a pin or a splintered 
wooden tongue depressor; the epigastric, a drawing in of the epigastrium 
when the skin below either nipple is stroked ; the lumbar, a contraction of 
the lumbar muscles in response to a stroking of the skin of the back 
below the ribs; the gluteal, a similar contraction of the gluteal mus- 
cles when the transverse fold of the buttocks is stroked ; the eremasterie, 
obtained by stroking the inner thigh; and the plantar, a flexion of the 
toes when the sole is stroked, usually accompanied by flexion of the knee 
and hip. Reflexes are so variable and so subject to volitional control 
by the patient that any deviation from the normal which is found should 
be substantiated at a reéxamination. In examining the superficial re- 
flexes, the tache cérébrale, a persisting red line with white borders, may 
be brought out by the stroking, but it is of too frequent occurrence in 
other febrile disorders to be of any diagnostic value. 

A more important sign of meningitis, however, is brought out by the 
general examination of the reflexes. This is tenderness, general hyper- 
esthesia of the skin and deeper structures, which is usually present and 
significant, if the meningitis is at all severe, and if the patient is con- 
scious. Formerly spinal tenderness was considered as of special im- 
portance, but it is now recognized that any or all of the sensory nerves 
are likely to share in this over-acuteness of conduction. The symp- 
tom is commonly attributed to inflammation around the dorsal nerve 
roots, and to increased tension of the cerebrospinal fluid. Secondary 
effects of this are the restlessness, apprehension and irritability which 
the patient shows, a disinelination to be handled or moved. Sophian 


has ealled attention to a tenderness at the angle of the jaw in many 
of the cases. 
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Corresponding to this exquisite sensitiveness and to the frequent 
changes in reflexes is a general stiffness of the muscles, a hypertonicity 
often not very definite, but suggestive. 

The photophobia which is so common in the disease and the sensi- 
tiveness to sound are probably likewise due to the afferent nerves being 
**on edge.” 

The pain, which is primarily cranial, may spread to the neck, back, 
abdomen, and become generalized. It may be so severe as to make the 
patient ery out, and frequently contributes to an early delirium. 

Sleeplessness from pain, as well as photophobia, may cause a suf- 
fusion of the conjunctive. 

Tremor is not uncommon, particularly a coarse intention tremor in 
children, together with nystagmus. 

Actual paralyses are unusual, though strabismus, ptosis and transi- 
ent face palsies occur in children. 

Increased intracranial pressure is not as rapid in development as the 
other evidences of the disease, but gives rise to a train of signs of 
which the tense or bulging fontanel of infants is the most obvious. 
Corresponding to this sign in older children and adults is MacEwen's 
sign, a heightened resonance of the percussion note over the lateral 
ventricles of the brain (MacEwen, 1893; Wilcox, 1915; Koplik, 1915; 
Regan, 1918). Though there is disagreement concerning the technic 
of this sign, a good method of eliciting it is as follows: With the 
patient’s head held on one side, percussion is made by the finger directly 
on the dependent parietal eminence, or on a point about two inches 
above and behind the external eanthus of the lower eye. When the 
position of the head is reversed, the opposite parietal region gives the 
clearer note. To appreciate the increased resonance of a positive Mac- 
Ewen’s, it is necessary to carry in mind the variations due to the thick- 
ness of the skull at different ages. Rachitie children may give a clear 
note also, without increased cerebrospinal fluid. In adults the sign 
is not as clear, but bony conduction may be eliminated by auscultating 
the forehead just above the nose while the pereussing finger is brought 
gradually forward from the parietal eminence; if there is increased in- 
tracranial tension the note should become less clear as the percussion 
approaches the stethoscope. 

Ophthalmoseopie examination has not given much evidence of value 
in most epidemics of meningitis. Congestion of the disk is more com- 
mon than choked disk or optic neuritis. 

The pupils are usually dilated and react sluggishly. They may be 
unequal or contracted at first. Hippus, an alternating contraction and 
dilation independent of accommodation, is sometimes observed. 

Deafness is not infrequent in the disease and is often central in 
origin, as is the blindness which occurs in infants. 

The tongue is often dry and tremulous and later becomes covered 
with sordes. It is very possible that the redness of the throat which 
has been attributed by some observers to a specific meningococcus pharyn- 
gitis is, like the dry tongue, merely a part of the general febrile dis- 
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turbance. At any rate, sore throat is not a characteristic eomplaint in 
cerebrospinal fever. 

Retention of urine, probably spastie in nature, is frequent and should 
be watched for from the first as cystitis and pyelitis are easily induced. 
Incontinence and dysphagia occur. Polyuria is not infrequent, but 
albuminuria and glycosuria are no more common than in other fevers. 
Acute nephritis occurred in 9 out of 161 cases reported by Bourke, 
Abrahams and Rowland (1915) of the British Expeditionary Force. 

The temperature of cerebrospinal fever at the onset is typically 
high, but there is nothing constant or diagnostic in the chart, though 
irregularity is very common. The temperature is a poor guide to the 
condition or prognosis of the patient. 

The pulse is often rather slow in proportion to the temperature, and 
shows variations independent of the fever. Bradycardia and irregularity 
are not as characteristic of this disease, however, as of tuberculous 
meningitis. The blood pressure as a rule is high, especially with in- 
creasing intracranial tension; conversely a low blood pressure during 
the first sixty hours of the disease indicates a dangerous collapse (Fair- 
ley and Stewart, 1916). 

The respiration in the early stages may not be abnormal, but with 
fully-developed meningitis, particularly in the later stages and in the 
severe cases, it is likely to exhibit irregularity (Connor and Stillman, 
1912). In children the Cheyne-Stokes type of breathing, with regularly 
recurring periods of apnea and hyperapnea, is particularly suggestive 
of meningitis. But the two types most significant are the undulatory 
irregularity without entire apnea, and Biot’s breathing. The latter is 
of grave prognostic omen. It is characterized by irregular periods of 
apnea, by constant irregularity in the rhythm and depth of breathing, 
and by frequent sighing respirations. The respiratory phenomena and 
slow, hard pulse are both probably due to increased tension of the 
cerebrospinal fluid, and to the same cause is attributed the fact that 
death is usually from respiratory failure. 

Further examination of the internal organs gives, as a rule, no 
results of consequence. The spleen is frequently enlarged as in other 
fevers. Cardiac and pulmonary complications are more often found post- 
mortem than antemortem. The presence of another disease—bronchitis, 
pneumonia, typhoid fever—by no means excludes meningococeal infee- 
tion. Jaundice develops in a few eases. 

The most frequent skin manifestation of cerebrospinal fever is 
herpes, commonly about the mouth or nose. It does not usually appear 
before the 3rd day, and is rare in infants under two years of age. In 
some outbreaks it is rare in any case, but its appearance is a point in 
favor of this disease as against the other conditions, except pneu- 
monia, which simulate cerebrospinal fever. Herpes has no prognostic 
significance. 

The typical eruption of the disease is a hemorrhagic one, the spots 
varying in size from flea bites to enormous blotches in different cases, 
and showing much variation in the individual ease. This eruption is 
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unusual in sporadie eases, and in many epidemies it is observed in less 
than 50 per cent. of the cases. Cases with eruption are, on the average, 
somewhat more severe than: those without, but the difference in mor- 
tality between the two classes is not constant. The petechial and pur- 
puric blotches appear from the first to the third day, occur on any part 
of the body, and may be associated with other hemorrhages; bloody 
bulle (subeuticular hemorrhages) have been described. Of somewhat 
later and less frequent occurrence are the eruptions which simulate 
to some extent those of typhoid, measles or scarlatina. Individual 
spots will often be found here also to be hemorrhagic. Eruptions, 
either erythematous or hemorrhagic, are especially frequent over pres- 
sure points, such as the elbows and the trochanters. Local flushing al- 
ternating with pallor, and localized sweats are part of the vasomotor 
phenomena. A serum rash, usually urticaria, may be expected in a 
small percentage of treated cases, but does not commonly appear less 
than a week after the injection which provokes it. 

SPECIAL AND LABORATORY FiInpINGs.—1l. Spinal Punctwre.—(a) In- 
dications and Contra-indications.—The one necessary measure for diag- 
nosis and treatment in cerebrospinal fever is lumbar puncture. On 
serious suspicion that a case might be one of meningitis, puncture should 
be performed at once, with serum at hand for administration at the 
first puncture; each day’s delay increases the chances of a fatal termina- 
tion. But lumbar puncture is not as simple, painless or harmless a 
procedure as taking a throat culture for diphtheria. What, then, are 
the indications for its performance? 

In the presence of an epidemic, puncture should be done on slighter 
provocation than in non-epidemic times, both because indefinite jllnesses 
are more likely to be meningitis, and because the cases that occur are 
more severe and consequently more in need of instant treatment. If 
cerebrospinal fever is present in the community in more than sporadic 
intensity—more than one ease per week per 100,000 population—all 
patients with fever of severe sudden onset, headache and vomiting 
should be punctured. Stiffness of the neck, or Kernig’s sign, or delirium, 
or stupor, or an intense headache, or an eruption which does not disap- 
pear on pressure, even though the petechiz be few in number, is enough to 
justify the operation, if explanation other than meningitis is not evident. 
Blood-eultures and nasal cultures should also be made. 

The more punctures that are done in a community under those con- 
ditions, the lower will be the mortality. In the absence of an epidemic 
one usually waits for definite signs of increased tension of the cerebro- 
spinal fluid, such as a neck sign or Kernig’s sign, in addition to other 
suggestive findings, before puncturing. 

As soon as there is a fair possibility that the symptoms are caused 
by a purulent meningitis, puncture should be performed. But if the 
meningeal symptoms are only slight, and the probability is strong that 
they are due to meningism or poliomyelitis, puncture may be post- 
poned until definite benefit by the relief of pressure may be expected 
from the operation. The mistake must not be made of refraining from 
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tapping beeause the first attempt gave negative results, if the symptoms 
pointing to the meninges continue and inerease; the cerebrospinal fluid 
frequently appears sterile during the early stages of cerebrospinal fever. 

The indications in the case of new born and very young infants are 
different because of the absence of localizing symptoms (Koplik, 1916). 
It is probable that many cases of meningitis are missed here which 
either prove fatal early or develop a hydrocephalus. Convulsions with 
fever not necessarily continuous, restlessness without intestinal disor- 
ders, twitching, regurgitation not preceded by feeding, constitute a train 
of symptoms which justify puncture. 

The eontra-indieations to lumbar puncture are nil, if indications are 
present and the operation ean be performed aseptically. The meningitis 
division of the New York City Health Department laboratories has per- 
formed over 3,000 lumbar punctures, often under the poorest local 
conditions, without a single secondary infection of the meninges. While 
there are no contra-indications, the procedure is not to be undertaken 
lightly in the absence of a reasonable chance that the patient will be 
benefited. The puncture is somewhat painful and is not without a slight 
element of danger. Koplik records two sudden deaths on the withdrawal 
of a small amount of purulent fluid from infants; Flexner and Amoss 
have shown that an accidental puncture of a meningeal vein may experi- 
mentally localize a poliomyelitis virus which would otherwise remain 
in the blood stream without harm. Weed, Wegeforth, Ayer and Felton 
(1919) have demonstrated a similar production of bacillary meningitis 
by lumbar puncture in the presence of an experimental septicemia. 

(b) Anatomy and Technic of Spinal Puncture.—The lower end of 
the spinal cord in adults is practically always above the third lumbar 
vertebra and may be as high as the twelfth dorsal. At birth the average 
level is the third lumbar. The space between the fourth and fifth lumbar 
vertebrze is therefore always safe for puncture without danger of in- 
juring the cord, and the next space above or below this one ean be used. 
This point of election eorresponds usually to the space nearest the line 
joining the crests of the ilia. It is convenient to mark these crests with 
tineture of iodin and to paint a narrow transverse line on the patient's 
back at this level before beginning the puncture. If the back is held 
properly flexed, the cord is drawn still higher within the vertebral canal, 
so that one or two interspaces above the three mentioned are safe in 
adults. The spinous processes of the lumbar vertebrz are practically 
. horizontal, and between the bases of these processes is enclosed a dia- 
mond-shaped opening, which is our entrance to the meninges. If the 
puneture is made in the midline, perpendicular to the plane of the back, 
as is advisable, the needle will puncture first the skin and subcutaneous 
tissue, next the tough supraspinous ligament, then the more easily sepa- 
rated intraspinous ligament, then the dura, which is the last resistance 
to be felt. The total distance traversed varies from one to four inches 
with the age and with the osseous and subcutaneous development. The 
subdural space and the arachnoid membrane are negligible; the subarach- 
noid network containing the cerebrospinal fluid lies practically under 
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the dura. The nerve-roots of the cauda equina are of some importance 
in lumbar puneture, as they may be slightly irritated or injured, eaus- 
ing symptoms in the lower extremities, bladder or anus. Also, some 
of the filaments may temporarily eover the open end of the needle, pre- 
venting outflow. When the dural resistanee has been felt to be over- 
eome, the needle should be pushed no farther, both to avoid any injury 
to the eauda, and to avoid striking the plexus of blood-vessels in the 
anterior part of the canal. This plexus is most developed in the dorsal 
hollows of the vertebral bodies, so that if the needle is in the intraspinous 
space at an angle of 90 degrees, the point would strike the upper edge 
of the vertebral body, rather than the vessels. The tips of the ver- 
tebral spinous processes are rounded, and in the adult have a tubercle 
on their lower surface. The needle should therefore be inserted fairly 
between these palpable tips, but should follow the lower process rather 
than the spine above. At times the point of the needle will strike the 
lower spine in this fashion, due to a slight downward inclination of 
the spinous processes from before backward. This is particularly true 
if the spine is not well flexed, and may be overcome by directing the 
needle upward (toward the head) at an angle of not less than 45 degrees. 
Flexion of the spine does not change the direction of the spinous processes 
appreciably, but separates them. 

If puncture at the first site is to be. abandoned on account of non- 
success or local irritation of the skin, another interspace may be selected, 
or the lateral method may be tried, the needle being inserted one-half 
to three inches from the median line and pointed mesially, upward and 
inward. If only slightly to one side of the midline, the same diamond- 
shaped opening may be entered as with median puncture, while farther 
out the needle punctures the subfiavian ligament and passes between 
the sloping lamine. The disadvantages of lateral puncture are, that 
the direction is bound to be uncertain on account of the varying thick- 
ness of the overlying structures, that the vascular muscle must be pierced, 
and that the needle tract is longer. 

The two most essential points in lumbar puncture are asepsis and the 
proper holding of the patient. There is more art in the latter than in 
the performance of the puncture. j 

No anesthesia is usually employed. A general anesthetie is unwise 
except for a violently struggling patient, and the possible devitalization 
of the skin with consequent infection from local anesthesia outweighs its 
advantage, since lumbar puncture usually is repeated a number of times. 
Deftness of operation, a due regard for the comfort of the patient, and 
some mental distraction suffice, and are the safest aids. 

Antimeningococcic serum should be at hand for immediate injection 
without withdrawing the needle in ease the cerebrospinal fluid is cloudy 
at the first puncture. The sterile needles and outfits for gravity ad- 
ministration, which are furnished in commercial packages of the serum, 
are as a rule very satisfactory. For very young infants a smaller, 
sharper needle with a syringe for aspiration is sometimes an advantage, 
but aspiration must be very gently performed, as it is apt to cause 
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bleeding. In infants the prolongation of the theeal sae below the end 
of the spinal cord is smaller than in older persons. If the pus is very 
thick or flaky, a needle of larger caliber may be used. If no outfit for 
administration is furnished with the serum, one may be extemporized 
by opening and drawing out the lower end of a test-tube so that a rubber 
tubing about 3/16 of an inch in caliber and 14 inches long may be 
slipped over it and may be connected at the other extremity with the 
needle. A bit of glass tubing should be inserted in the rubber tubing 
near the needle. The needle should be about 415 inches long and 1/16 
of an inch in diameter, with obturator. The bevel of the needle should 
be as abrupt as is consistent with a sharp point; that is, the distance 
from the extreme point across the opening at the end of the needle 
should be as short as possible—not over 14 of an inch. The needle, 
tubing, and test-tube funnel are sterilized by boiling for five minutes. 
A basin of mercuric bichlorid solution, 1: 1000, at a temperature of 
about 105° F. (40.6? C.), is used for warming the serum. 

It is usually advised that the fluid be caught in a series of sterile 
test-tubes. The author has found bottles preferable, except in cases where 
but little fluid is to be expected, using short, wide-mouthed, glass-stop- 
pered bottles, of elear glass, about an inch and a half in diameter, and 
holding one ounce (30 e.c.), the first spurts of the fluid being caught 
in one and the remainder in others, so that any turbidity due to aeci- 
dental bleeding will not be present in the last sample. These bottles 
are sterilized with tin foil or paper caps, can be set down on the edge 
of the bed or on an uneven floor with little danger of spilling, and are 
readily transportable. They ean be held under the needle in the middle 
of the bed, if necessary. Theoretically the patient should be brought 
to the edge of the bed, and the rubber tube be conneeted with the needle 
as soon as the fluid begins to flow, but this is not always practical. With 
these bottles, faint eloudiness of the fluid is more easily detected than 
in narrow test-tubes—an important point for rapid diagnosis. The 
amount of fluid withdrawn is likewise readily estimated, and in con- 
venient units, since 30 e.c. is the usual amount of serum in one package. 

Sterile gauze and sterile towels should be at hand. The patient's 
back is cleansed with alcohol, wiped dry with sterile gauze, and the 
puncture area painted with iodin. The hands of the operator are 
prepared as for a surgical operation; breaks in asepsis are particularly 
disastrous because any infection of the spinal canal with pyogenic or- 
ganisms, other than the meningococeus, is practically always fatal. John 
L. Morse wears a sterile finger cot over the left forefinger for palpating 
the intervertebral space to be punctured. One advantage in sterile 
rubber gloves lies in diminishing the chance of contaminating the hub 
of the needle over which some of the spinal fluid must flow; every 
effort should be made to keep the fluid uncontaminated for bacteriological 
cultures. With care this can be managed by pressing the palm against 
the head of the obturator and holding the needle with the fingers a 


short distance away from the hub, or by allowing the fluid to flow through 
the sterile rubber connection. 
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Puneture of a febrile patient shouid not be done in an upright posi- 
tion. The patient should be held by an assistant with the lumbar spine 
even with the edge of the bed. For successive punctures the patient 
may lie on alternate sides, although the left side is usually more con- 
venient for the operator. With one arm over the patient's shoulders, 
the other around the patient's flexed knees, and hands tightly clasped 
beneath to maintain this posture, the assistant can keop the patient's 
spine well flexed. A rope made of a sheet may at times serve the same 
purpose, the assistant’s knee being placed against the patient's abdo- 
men to maintain the flexion. 

The needle is inserted as previously described, with a straight thrust 
until the slight resistance of the dura is felt to give way, when the 
obturator is withdrawn and the fluid allowed to flow. "There is usually 
no harm, and often a distinet advantage, in withdrawing all the fluid 
possible until the normal rate of flow of from four to eight drops per 
minute is obtained, but the pressure should not be reduced too suddenly. 
To obviate this the obturator may be inserted in the needle from time 
to time, or the rubber tube pinched slightly if this has been connected. 
If the fluid stops flowing suddenly or fails to start, the obturator should 
be introduced to clear the lumen, and if that fails, the needle should be 
reintroduced in a slightly different direction or at a different level. 
If the fluid is at all turbid, save from accidental bleeding, from 20 c.c. 
to 30 c.c. of antimeningococcus serum should be inserted—a few cubic 
centimeters less than the amount withdrawn—even though there is a 
strong suspicion that the meningitis is due to another organism. The 
spinal fluid obtained should be guarded against contamination, antisep- 
ties, heat over body temperature, and chilling, and should be taken 
immediately to the laboratory for bacteriological examination. 

(c) Examination of the Spinal Fluid.—lIn meningococeus meningitis 
the fluid is typieally under pressure, inereased in amount, and turbid 
with cells which are almost all polynuclear leukocytes. But there are 
wide ranges from complete macroscopice clarity to pure pus; it is prac- 
tically always abnormal in amount, or in content, or both. The cellular 
content may range from about 50 per cu. mm. to hundreds of thou- 
sands. A mononucleosis, though unusual, is not inconsistent with menin- 
gococcus infection. The one important finding is Gram-negative diplo- 
cocci, intracellular or extracellular, in smears; these should prove on 
culture to be meningococci. 

Absence of organisms in a turbid fluid is held to be strong evidence 
of meningoeoceus infection, because in meningitis due to other pyogenic 
organisms, such as the pneumococcus, streptococcus or staphylococcus, 
the cocci are usually readily demonstrable in the first smear. The 
reverse is rarely true, and the tubercle bacillus, which is notoriously 
difficult to find in meningeal smears, may cause a slight turbidity. 

Bloody fluid probably means that a vessel has been punctured by 
the needle, but if the blood is evenly distributed it may be due to a 
hemorrhagic exudate. A yellow fluid coagulating spontaneously (syn- 
drome of Froin) is due to an old hemorrhage. 
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The chemical tests for albumin and globulin are chiefly of value 
in differentiating the clear fluid of meningismus from those of polio- 
myelitis and early meningitis. The albumin and globulin are both 
increased in cerebrospinal fever. 

Fehling's solution in severe cases shows little or no reduction. Pro- 
longed absence of the glucose which is normal in the spinal fluid is an 
unfavorable sign. 

2. Examination of the Blood.—The polynuclear leukocytosis of 
cerebrospinal fever is characteristically high, being over 15,000 in two- 
thirds of the cases, though cases without leukocytosis are not of great 
rarity. There seems to be no great prognostic weight to be attached to 
the white cell count and even in diagnosis practically all meningitides, 
including many cases of tuberculous meningitis, are likely to show poly- 
nuelear leukocytosis. 

The presence of the organism of the disease in stained blood films 
from rapidly fatal cases of cerebrospinal fever has been reported by 
Andrewes (1906), Coles (1915), Anderson, MeNee, Gray, and others 
(1917), and King (1918). Krumbhaar and Cloud (1918), and Netter 
and Salanier (1917), found the cocci in smears from the purpuric areas. 
It may be, as King points out, that search would reveal them in a con- 
siderable proportion of septieemie cases, but it is hardly likely, since 
it is usually necessary to inoculate several c.c. of blood to secure a 
growth of meningococci. 

The frequency of meningococcus septicemia is not settled, but is a 
question of considerable importance in the pathogenesis and treatment 
of the disease. Positive blood-cultures were obtained by Gwyn (1899), 
Salomon (1902), Elser (1905), Jacobitz (1905), Martini and Rohde 
(1905), Robinson (1906), Marcovieh (1906), Andrewes (1906), Davis 
(1907), Bennecke (1907), Duval (1908), Herford (1908), Liebermeister 
(1908), Stade (1908), Weiss-Eder (1908), Bovaird (1909), Cecil and 
Soper (1911), Handa and Nanjo (1913), Mackarell (1915), Bray (1915), 
Worcester-Drought and Kennedy (1916), Raffaeli (1917), Marie (1917) 
Pybus (1917), Anderson and others (1917), Thomsen and Wulff (1917) 
It is noteworthy that the greater portion of these reports are of severe 
cases. Some of the cases have been of subacute septicemia with menin- 
gitis delayed in appearance, or absent altogether. The existence 
of occasional cases of meningococcus septicemia, or of local meningo- 
coccus suppuration, without meningitis, is thus well proven. Re- 
cently Herrick (1918, 1, 2, 3) has described from his extensive experi- 
ence at Camp Jackson a more or less characteristic prodromal stage 
of meningococcus septicemia before the usual meningitis, and from his 
laboratory there have been reported two series of conseeutive eases show- 
ing a high percentage of positive blood-cultures. The first (Baeslack 
and others, 1918) of 22 cases gave 8, or 36 per cent., positive, of which 
90 per cent. died, while 7 per cent. of the cases with negative blood-cul- 
tures were fatal. The second series (Herrick, 1918, 3, footnote 2) of 
15 cases by Barber and Fleming gave 12, or 80, per cent., positive; the 
mortality is not stated. 
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The symptoms described by Herrick for the septicemie stage are 
malaise, a resenting of interference; frequently eoryza, tonsillitis, pharyn- 
gitis or laryngitis; apathy, fever, headache, suffused conjunctive, 
petechial rash, asymmetrical deep reflexes, with little or no change in 
the spinal fluid. Though the uniform existence of such a stage has been 
a favorite hypothesis of many of the best workers in meningitis, this is 
the first evidence on a considerable scale in this direction which cor- 
relates the clinical with the laboratory findings. Unfortunately the time 
of appearance of these findings with reference to the positive blood-cul- 
tures and to the positive or negative results from lumbar puncture in 
the series of cases are not given. In an epidemic almost as intense at 
Camp Beauregard, Maxey (1918), using a technie similar to Baeslack’s, 
found only one ease with positive blood-culture preceding the positive 
spinal culture out of 27 clinically suggestive patients. It may well be 
that with improved technic the septicemie stage can be proven for the 
ordinary non-fulminating case. Elser and Huntoon (1909), using the 
same ascitic broth dilution method (transplanting to ascitic agar plates) 
which they found reliable for cerebrospinal fluid, succeeded in obtain- 
ing positive blood-cultures in 27 per cent. of 41 cases; but they con- 
clude that these were instances of a transient invasion of the blood- 
stream, rather than an actual proliferating septicemia demonstrating 
a hematogenie origin of the disease. The method of Baeslack was 
somewhat similar. Thomsen and Wolff shook the broth into foam before 
planting, so as to promote a superficial aéropic growth from the blood. 
The method used by Barber and Fleming is not given. 

3. Nasopharyngeal Cultures—The cultivation of the meningococecus 
from the nasopharynx, as is done in the search for carriers, was formerly 
used to some extent for diagnosis where lumbar puncture was refused. 
But now that the necessity for prompt lumbar puncture and treatment 
has been shown, as well as the fallibility of diagnosis from nasopharyn- 
geal eultures—sinee a considerable proportion of the population harbors 
the meningococcus in the nasopharynx—lumbar puncture or blood-cul- 
ture should be the only reliance for diagnosis. In ease these are nega- 
tive at the time, the accessory information of a nasopharyngeal culture 
is of some value. Not all cases of the disease yield a continuously posi- 
tive nasopharyngeal culture. 

Diagnosis.—The one keystone in the DIFFERENTIAL DIAGNOSIS of cere- 
brospinal fever is the bacteriological examination of the spinal fluid. 
Tubercular meningitis is normally the commonest form of meningitis 
and may closely simulate meningococcus meningitis, though the onset is 
likely to be more gradual, the spinal fluid practically clear, with, as a 
rule, more mononuclear than polynuclear cells; in about 90 per 
cent. of the cases, tubercle bacilli may be found in the fluid if the search 
in smears from the fibrin web or from the sediment is careful and pro- 
longed. Results from the inoculation of guinea pigs with the sedi- 
ment are too slow to be of much service. Pulse irregularities, stupor 
instead of irritable delirium, and indications of cerebral tract involve- 


104 CEREBROSPINAL FEVER 


ment such as Babinski’s sign, are more common in tubercular meningitis, 
but none of these criteria are absolute. (See p. 107.) 

The other primary purulent meningitides are only differentiated from 
meningococcus meningitis by the presence of the organisms concerned, 
in the turbid spinal fluid. A meningitis occurring in the course of 
another infection such as a pneumocoecus pneumonia or a streptococcus 
otitis may be due to the meningococeus. Though practically always 
fatal in a few days, cases of recovery are on reeord after meningeal 
infections with the pneumococeus, the streptococcus and the influenza 
baeillus, as well as with the tuberele bacillus. Not infrequently pneumo- 
coccus meningitis shows few of the typical meningeal signs. This may 
be for two reasons: on account of its predilection for the very young, 
and because the convexity of the brain may be the only area attacked. 
Unless there is such a localization, the pyogenic organisms are readily 
demonstrated in smear preparations from the sediment. A purulent 
fluid without bacteria usually means meningococeus meningitis, a clear 
one, under pressure, tubereulous meningitis, poliomyelitis, meningismus 
or cerebrospinal fever in an early or inactive stage. In many septi- 
cemias the organisms are found in the cerebrospinal fluid; a series 
of five cases of anthrax meningitis has lately been reported by Reece 
(1917). A relatively benign meningitis may accompany mumps. 

Poliomyelitis may occur with sufficient meningeal disturbance to simu- 
late closely cerebrospinal fever, but the typical case of poliomyelitis has 
only a slight degree of clinical meningitis: the children are able to lie 
on their backs, and there is more stiffness of the lower spine than of 
the neck. During an outbreak of poliomyelitis there are doubtless many 
cases of cerebrospinal fever which fail of spinal puncture and proper 
treatment because they are mistaken for the prevailing disease. The 
normal prevalence of poliomyelitis in non-epidemie times is about 10 
paralytic cases per 100,000 per annum (Leake, Bolten and Smith, 1917, 
p. 1999; Lavinder, Freeman and Frost, 1918, pp. 66, 86, 87, 97). The 
spinal fluid of poliomyelitis is typically clear, under pressure, contain- 
ing glucose and an excess of albumin and globulin, with a cell-count 
of over 10 per cu. mm. The high cell-count occurs earlier than the 
inerease in globulin and albumin. 

The most frequent and most puzzling condition which presents itself 
for differential diagnosis is the meningismus of other febrile infectious 
diseases. In children particularly, an acute infection with toxemia is 
likely to produce meningeal symptoms, usually associated with an in- 
crease in the amount of cerebrospinal fluid, but almost always without 
deviation from the normal in its chemical or microscopic characteristics. 
Pneumonia, scarlet fever, measles, typhoid fever, malaria, also spiroche- 
tosis or infectious jaundice, as reported by the French, may thus be 
mistaken for meningitis. The only safe rule with these, as with the 
other diseases, is that lumbar puncture and a study of the spinal fluid 
be made whenever the meningeal symptoms are definite, both for the 
sake of diagnosis and to relieve the intracranial pressure. 

Sunstroke, tetanus, intoxieations, influenza, rheumatism, typhus 
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fever, meningeal hemorrhage and renal disease may simulate cerebro- 
spinal fever and require puneture. In children digestive disorders, 
tetany and spasmophilia ean usually be differentiated by a thorough his- 
tory and physieal examination. 

Complications and Sequele.—The complications of cerebrospinal 
fever may be due directly to the meningococeus or to other causative 
agents. Among those of the former class, internal hydrocephalus has 
previously been mentioned. It is caused either by a closure of the 
median foramen of Magendie and the lateral foramina of Luschka (Key 
and Retzius) in the roof of the fourth ventricle, preventing the ven- 
tricular fluid from reaching the subarachnoid space where it can be 
absorbed, or by the shutting off and damaging of so much of the sub- 
arachnoid space by exudate and adhesions that absorption is hindered. 
In either ease the fluid secreted by the choroid plexus in the ventricles 
of the brain is under high pressure, producing a bulging fontanel, 
or a positive MaeEwen's sign if the fontanels are closed. It is worthy 
of note that hydrocephalus may occur with the foramina of the fourth 
ventricle open, so that lumbar puncture actually yields fluid in abund- 
ance, though the absorbing surface of the cerebral arachnoidea is cut 
off by adhesions encircling the base of the brain (Dandy and Blackfan, 
1917). In the presence of actual inflammation, hydrocephalus is prac- 
tically always accompanied by increased retraction of the head and 
by Kernig’s sign, which may be absent in the chronic hydrocephalus 
subsequent to the meningitis. Mental deterioration or sudden death is 
to be feared in latent hydrocephalie cases. 

Relapses of cerebrospinal fever after complete convalescence are very 
uncommon. No ease is on record of a second attack of meningitis due 
to a type of the meningococcus different from that causing the original 
attack. 

Meningococcus septicemia has been mentioned. Metastatic foci not 
infrequently occur ever in mild forms of the disease. Arthritis due to 
the meningococcus may be single or multiple and is not as serious as 
to outcome as might be imagined; it must be differentiated from a serum 
arthritis which may accompany an urticaria about nine days after the 
injection of serum. In some epidemics meningococcus conjunctivitis 
and meningoeoceus epididymitis are not rare. Iridocyclitis seems to have 
been particularly frequent with the French. Otitis media may or may 
not be due to the primary infecting organism. Endoearditis with Gram- 
negative cocci demonstrated in the vegetations has been repeatedly re- 
ported, though valvular disease is not to be feared in the recovered 
cases. Pneumonia may be due to the meningococcus, but more fre- 
quently other organisms are found. 

Of central nervous disturbances, blindness is more frequent in in- 
fants, deafness in adults. Localized paralyses occur, and may be perma- 
nent, but they are so unusual that unless they are clearly spastie, or 
unless the meningocoeeus was demonstrated in the acute illness, the 
history should be earefully serutinized to exelude poliomyelitis. Transi- 
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ent facial palsies are not uncommon. Mental defects and epilepsy are 
much less common following meningitis than is generally supposed. 

Of non-meningocoecal complications bed-sores and cystitis are par- 
tieularly to be guarded against; the usual sordes and foul eondition of 
mouth and throat no doubt favor the development of the frequent in- 
fections leading from the upper respiratory tract, and of pneumonia. 

The necessary treatment of the disease may bring on some untoward 
results, the more serious of which are avoidable. A certain percentage 
of the eases may be expected to have a serum rash—usually urticaria— 
from one to twenty days after the first serum injection, and some joint 
pain and fever may accompany the rash, as is the case with the antitoxin 
rashes in diphtheria. Unless the patient is naturally or artificially sensi- 
tized, these eruptions usually take more than a week to develop; they 
‘are relieved by cooling lotions or by menthol ointment. For more im- 
mediate anaphylaxis, epinephrin or atropin applied subcutaneously are 
valuable. The serum may also cause a meningeal reaction lasting about 
twelve hours, and characterized by an increase in the symptoms, and 
perhaps by a more purulent spinal fluid—a so-called aseptic meningitis. 
If the meningococci have disappeared, simple lumbar puncture is indi- 
cated under these circumstances. Coming on in the course of treat- 
ment, these symptoms are akin to the skin reactions observed particularly 
during the second week of the Pasteur treatment for rabies. Too rapid 
injection of serum, or too great a volume, produces a very severe and 
sometimes fatal condition of shock or collapse. Of course, the appear- 
ance of Gram-positive staphylococci in the spinal fluid means that 
there has been at some time a break in asepsis and that the patient has 
thereby contracted a fatal form of meningitis. 

But aside from organisms introduced at lumbar puncture, -mixed 
meningeal infections are not very rare. Councilman, Mallory and 
Wright report one case which might have been due to the tubercle bacil- 
lus and to the meningococeus. Netter and Salanier report two, Mathers 
one, and Fitzgerald three cases of pneumococcus meningitis superim- 
posed on cerebrospinal fever. This is of interest as indicating that 
when the barriers are broken down for one form of meningeal infection, 
they are weakened for others, and also as indicating the importance 
of continuing the bacteriological examination of the spinal fluid ob- 
tained at each lumbar puncture. : 

During convalescence from meningococcus meningitis, stiffness and 
pain in the back, weakness, and a general hypersensitiveness are fre- 
quently slow in elearing up. 

Clinical Types.—MzwriNarris IN EARLY INrFANCY.— The existence of 
a type of cerebrospinal fever in infants which is difficult to recognize 
by the ordinary signs has been mentioned under Indieations for Spinal 
Puneture. In their studies on internal hydrocephalus Dandy and Black- 
fan (1914, 1917) find evidences of meningitis in adhesions throughout 
the subarachnoid space at the base of the skull, both in cases with a 
history of meningitis early in life preceding the hydrocephalus, and in 
cases where the hydrocephalus was said to be congenital and no meningi- 
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tis was known. They show that the great majority of their cases of 
hydrocephalus result from meningitis, and justifiably reason that chronic 
hydrocephalus is to be expected following a meningococcus meningitis 
only. ‘‘That a very mild form of what was probably meningococcus 
meningitis has been the cause of a number of our cases seems evident 
from some of the histories, but the illness has been so slight and recov- 
ery so prompt that the mother has looked on it as a ‘cold,’ ‘stomach 
trouble,’ or some illness incident to teething, and it is only by careful 
questioning that the illness is recalled. Yet after these mild symptoms 
hydrocephalus may result." Lesions exactly similar to those known to 
have been caused by a meningitis were found in cases with proven 
congenital hydrocephalus. This opens the question of intra-uterine 
meningococcal infection and hemie pathogenesis. Cases of meningo- 
coccus meningitis with bacteriological verification have occurred within 
the first few days of life. Doubtless others have died without diagnosis. 
If any benefit is to be given the new-born cases of meningitis, diagnosis 
and treatment should be prompt. An otherwise unexplainable sickness, 
with fever, restlessness and twitching, deserves puncture without wait- 
ing for definite meningeal signs. Slight degrees of bulging of the 
fontanel when the infant is not struggling or erying is important and 
direct evidence of inflammatory tension. The onset may have been 
gradual and the neck stiffness, Kernig’s sign, or a taut fontanel may not 
appear until irreparable damage has been done. With the foramina in 
the roof of the fourth ventricle closed by adhesions (obstructive type), 
or the absorbing surface of the cranial arachnoid similarly shut off 
(communicating type), hydrocephalus is bound to occur. 

Posterior Basro Mentineiris.—It is unfortunate that this has com- 
monly been regarded as a distinct form of meningitis instead of as a 
sequel of meningococcal infection in the very young. In children below 
the age of two years, as in early infancy, the onset of cerebrospinal 
fever is often not definitely meningeal. Cases are likely to go without 
diagnosis longer than in older children. The purulent meningeal in- 
Hammation, not intense enough to cause a rapidly fatal issue, becomes 
loealized partieularly at the base of the skull. Even though healing 
takes place to some extent, the exudate and adhesions either close the 
foramina of Magendie and Luschka, or encircle the foramen magnum 
so as to prevent free circulation of the cerebrospinal fluid. Both the 
inflammatory reaction and the inereased tension caused by the lack of 
outlet for the secretion of the choroid plexuses produce the reflex re- 
traction of the head which is so pronounced a feature. Emaciation be- 
eomes extreme and the spastie bowing baekward of the trunk with hyper- 
extended extremities, infolded phalanges, and upturned eyes forms a 
distressing and all but hopeless picture. The course of the disease, almost 
always fatal in this stage, averages six to eight weeks, while the average 
duration of tubercular meningitis is two and a-half weeks; as a rule, 
cerebrospinal fever is the only meningitis of bacterial origin which 
is not fairly rapidly fatal. 

Minp Cases.—Though the mild cases may begin very acutely, the 
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somewhat more gradual onset is more frequent in this than in other non- 
infantile forms. These are the eases whieh would reeover without lumbar 
puneture or speeifie treatment, and whieh distinguished cerebrospinal 
fever formerly as ‘“‘That meningitis from which recovery may oeeur." 
In general, the onset is similar to that of the ordinary aeute ease, but 
after the stage of invasion, improvement definitely sets in and eontinues. 

Whether truly ‘‘abortive’’ cases occur in any number, in the same 
sense in which we describe ‘‘abortive’’ cases of poliomyelitis—that is, 
mild eases without the speeifie loealization—is a moot question. Some 
eminent European epidemiologists (Hirseh, 1866, 1886; Bruee Low. 
1916) give eredenee to reports of large numbers of ambulant, abortive 
eases. All admit that the type of the disease may vary considerably in 
different outbreaks. Except possibly in the recent experience at Camp 
Jaekson, the greater number of proven generalized eases with positive 
blood culture but negative spinal fluid have been severe cases. Ocea- 
sional mild eases have been reported of definite loealization outside of 
the meninges. It is very possible that failure to demonstrate such mild 
general infeetion in the past has been due to the fallibility of our blood- 
eultural methods, with sueh a delieately growing organism as the menin- 
goeoeeus. Another explanation may be that the Camp Jaekson epi- 
demie was somewhat unusual in its proportion of definitely septieemie 
eases. Despite investigations made to that end, it usually happens that 
no more cases of indefinite illness, meningism, or ‘‘influenza’’ are ob- 
served among those who are isolated as carriers of the meningoeoeeus 
than would be expected in an indiseriminate group. Analogy with other 
diseases gives every reason for the belief that such abortive eases of 
cerebrospinal fever oeeur; but that their number is generally large 
is still undemonstrated. For practical purposes, a case of cerebrospinal 
fever should be expected at some stage of the disease to show definite 
signs of meningitis, such as a degree of neck rigidity, Brudzinski’s or 
Kernig’s sign. During epidemic times, it may frequently be wise to 
administer serum intravenously and intraspinally before these signs 
appear. 

ORDINARY ACUTE CasEs—After the usual acute onset and twenty- 
four hours or more of increasing symptoms there is not infrequently a 
stationary period or slight remission. The signs pointing to the meninges 
may not be clear for one or more days. Even if the primary lumbar 
puncture is unfortunately delayed beyond the first day, a relatively 
clear fluid may occasionally be obtained, though in the thirty cubic 
centimeter bottle some slight cloudiness ean usually be detected in the 
earliest punctures. Under proper active treatment these eases may be 
expected to improve, though not without relapses, so that the spinal 
fluid is free from meningoeoeei in one to three weeks, and the symptoms 
gradually subside. Kernig's sign and some neck stiffness are among 
the last symptoms to disappear. If the ease is progressing favorably. 
glucose should appear in the spinal fluid after a few days of treatment, 


so that Fehling's solution is reduced to a degree approximating that 
in normal fluids. 
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In spite of treatment some cases of this group will persist to a chronic 
stage, and some will go on to an aeutely fatal termination within a 
week. 

SUBACUTE AND CHRONIC "'vPEs.— The more protracted stages may be 
divided into those in whieh the persisting infection is the overshadow- 
ing picture, and those in which hydrocephalus is predominant. Meningo- 
coeeal meningitis is by nature relatively mild, since it is the only bacterial 
infection of the meninges, recovery from which occurs spontaneously 
in any considerable number of cases. There are cases,therefore,in which 
the bodily defenses, with or without specific therapy, are nearly able 
to overcome the infection, but in which the organisms, protected from 
entire elimination, are able to prolong and renew the fight until the 
exhaustion of one side or the other determines the issue. If serum 
treatment is used this may occur either because the variety of meningo- 
cocci is resistant to the particular serum employed, the pus sometimes 
becoming too thick to flow through the needle, or because the pus is 
localized in pockets which are not adequately drained, and which the 
serum does not reach. In such cases the symptoms of the acute stage 
are prolonged, often with remissions of greater or less degree; irregular 
febrile exacerbations with emaciation, stiffness of the neck, Kernig’s 
sign, and a semi-delirious stupor are prominent in these stages. In 
the less purulent: hydrocephalic cases, the fluid obtained at successive 
lumbar punctures gradually clears, then becomes decidedly lessened in 
amount, till practically dry taps occur. Coincidently the symptoms 
are aggravated, particularly headache and opisthotonos. The condition 
is akin to the posterior basic meningitis of the very young. 

HYPERACUTE AND F'ULMINATING CasEs.— These cases are even more 
characteristic of epidemics of cerebrospinal fever than are the posterior 
basic cases characteristic of the sporadic appearance of the disease. 
The occurrence of even one of these rapidly fatal cases should be enough 
warning to put an entire community in readiness for an outbreak by 
securing ample supplies of serum and providing every facility for rapid 
diagnosis and treatment. The most intense cases may be fatal within 
four to twenty-four hours of the first known symptoms; sometimes 
they are overwhelmed by the infection before clearly localizing symp- 
toms have appeared. The patient retires after a day of customary 
activity and is found in a coma in the morning, or falls down in the 
street. Perhaps a hemorrhagic eruption, appearing before death, gives 
a clew to the true disease, though external evidence of meningitis is 
lacking. The symptoms are those of collapse. In other cases malaise, 
headache, vomiting or a chill .may precede the unconsciousness by a 
few hours, and some stiffness of the neck or a Kernig’s sign be found 
before death, which occurs from one to three days later. Purpurie erup- 
tions are especially frequent in the very severe cases, though different epi- 
demies vary widely in this respect, as well as in the relative number 
of such hyperacute cases. It is particularly in the earlier part of a 
local epidemic that one expects the most foudroyant cases, and the 
number of deaths within twenty-four hours of the onset is always small. 
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As has been mentioned, the fulminating purpurie cases are more likely 
to yield positive blood cultures than are the ordinary type, yet even 
here spinal puneture is usually positive. If the spinal fluid and the 
medium are kept at body temperature, and if the medium is properly 
prepared and is used while moist, meningococcus eolonies appear; the 
diploeoeeus can also usually be demonstrated in stained smears from 
the centrifuged sediment. It is astonishing how early in the disease 
the cerebrospinal fluid may be frankly purulent. 

Treatment.—PRoPHYLAXIS.—General Protective Measures ——Bed-side 
prophylaxis is important in all cases, whether an epidemic is present or 
not, on account of the possible, though remote, danger from the in- 
dividual case. Intimate contact with the sick and with his associates. 
should be avoided as far as possible; one, at least, of the latter is a carrier. 
In a hospital ward, where other diseases are being treated, the beds 
should be spaced at least eight feet apart and adequate ventilation 
maintained. In cramped quarters much ean be accomplished by ''stag- 
gering’’ the beds, so that the foot of one bed intervenes between the 
heads of two others. 

Meningitis is in general no more contagious than typhoid fever or 
pneumonia. Secondary infections in one household are unusual, but 
for all infectious diseases contracted by way of nose or mouth, aseptic 
nursing should be enjoined. After caring for the patient, the nurse 
should wash her hands in an antiseptie solution, and all persons should 
avoid a zone of six feet from the patient when the latter is coughing 
or phonating. Visits from relatives and friends are unnecessary and 
may be harmful even in non-epidemie times. The discharges from the 
patient should be disinfected if not deposited directly into the sewer. 
In general, the meningococeus ean be counted upon as a quickly dying 
organism, the danger lying in apparently well carriers, and not in in- 
animate objects or prostrated patients. Hexamethylenamin (urotropin) 
in 5 to 15-grain doses (0.3 to 1.0 grams) may be given to prevent an 
infectious cystitis, and also to destroy the meningococci excreted in 
the urine. It probably has no effect on the meningeal infection (Bur- 
nam, 1912). 

Notification —The local health office should be notified by telephone 
immediately upon suspicion of meningitis, in order that the public may 
have an early preparation for a possible epidemic, and in order that 
any laboratory or diagnostic facilities may be placed at the disposal 
of the physician and patient within twelve hours. Prompt notification 
of each case to the health authorities enables general measures to be taken 
at the time when needed. In the presence of an epidemic, these general 
measures should be carried out, their extent varying with the apparent 
danger, and with the necessities in each instance. Unnecessary contact 
among the public at large is to be discouraged—the means of least 
necessary and of most promiscuous contact being barred first. 

General nasopharyngeal cultures were undertaken in the British 
Army, and a carrier rate of 20 per cent. was considered dangerous, 
necessitating the spacing out of the men, and other measures to reduce 
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contact. The culturing of all those in more or less contact with actual 
cases was undertaken in the British and also in the American Army 
and Navy. In the British Army in England those men were isolated 
who were found to be carriers of one of Gordon’s four epidemie types 
of meningoeoecus. In the English Navy at Portsmouth (Fildes, 1918) 
all new entries were swabbed, all close contacts (about six men to each 
case) were swabbed twice, and all other messmates of each case of 
cerebrospinal fever had one culture taken. If any of these were posi- 
tive, four negative cultures at weekly intervals were required before 
release. This necessitated three isolation camps, one containing those 
men on whom report had not been made, a second for those found 
to be carriers at the last examination, and a third for those found 
negative at the last examination, pending the fourth negative culture 
for release. Under such a system it was evident that the number to be 
isolated would depend upon the number cultured, irrespective of any 
connection with cases of the disease, and also upon the time and pains 
spent on the individual cultures and upon the number of negative cul- 
tures required for release, since men giving one, two or three negative 
cultures were not uncommonly found positive at the next trial. The 
number of colonies to be picked from a plate has also a bearing on 
the number of carriers found (Vines, 1918). The handling of such 
a campaign requires not only very competent bacteriologists with good 
facilities, but also an organization for the isolation of five per cent. or 
more of those swabbed. Leishman (1918), Mink (1918) and Short 
(1918) seriously question the advisability of such a procedure. On 
the other hand, in American camps where the carrier campaign was 
inaugurated promptly, the meningitis rate appeared to fall more quickly 
than in the others (Russell, 1918). Even the scientific opponents of 
Gordon's elassifieation admit that his procedure diminished the spread 
of the disease (Walker, 1918). In a civil community the search for 
carriers and their quarantine involves either the missing of such a large 
proportion of the carriers, or the isolation of so many healthy individuals, 
as to be impracticable. Attention should rather be directed toward 
diminishing opportunities for close contact among the population as a 
whole during an epidemic. There is no means, such as the virulence 
test in diphtheria, for determining which of the carriers are dangerous. 

Individual Prophylaxis—One definite cause of increased suscepti- 
bility may be removed by the avoidance of undue exposure to cold 
and to fatigue. Various sprays, douches and inhalations have been 
used to rid the nasopharynx of meningococci and to prevent in- 
fection. As ordinarily applied, these can have little if any effect. 
. The localization of meningococci in the folds and recesses of the mucous 
membrane would necessitate such vigorous application or such strong 
concentration that the general use of these methods would be out of 
the question. Cleansing of the throat by bland washes is to be recom- 
mended. 

The wearing of masks by attendants on the sick during epidemics 
has experimental evidence in its favor, as regards the transfer of bac- 
teria. Such masks should be at least six to eight ply and should be 
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shaped or marked so that the same side is always worn next the face, 

[ndiseriminate vaccination, with suspensions of killed meningococei, 
has been urged, but there is no proof that meningococeus vaccine has any 
protective value against natural infection in man; the analogy with 
typhoid fever and the possibility of the demonstration of antibodies 
in the blood of the vaccinated have been considered grounds for the 
practice. On the other hand, we know that meningitis will develop 
in spite of such vaccination, and since a vaccine powerful enough to 
develop efficient immunity may do more harm than good, it would appear 
wise to concentrate effort on the known valuable field of providing 
prompt diagnosis and proper treatment of the cases as they occur, until 
it be shown that vaccination is efficient. 

GENERAL, MANAGEMENT, —The patient's bed should be placed in a 
room as quiet and as well isolated from the rest of the house as pos- 
sible. There is probably no acute non-surgical infection, save laryngeal 
diphtheria, in which hospitalization is of as great advantage to the 
patient as in cerebrospinal fever, For purposes of quarantine, as 
well as for instant, expert medical and nursing attention, and for ready 
laboratory facilities, a hospital, if properly equipped and available, is 
to be advised, This is in spite of the fact that most acute infections 
conveyed through the respiratory tract do better at home than in hos 
pitals. Fluids should be pushed, some liquid being given at hourly or 
half-hourly intervals when awake, Mouth and throat asepsis requires 
constant attention, as in typhoid fever. 

Dicl.—When the vomiting has subsided, the diet should be made very 
liberal. Though the fever interferes with the digestion of any but the 
simpler foods, these should be made as varied and as palatable as 
possible, in order to maintain the nutrition, Forced feeding may be 
necessary when a tendeney to chronicity develops. 

SYMPTOMATIO ''REATMENT,—'l'he primary symptomatie indication is 
the relief of pain and sleeplessness. Though bromids, hypnotics or 
other analgesics should first be tried, the severe headache of cerebro- 
spinal fever usually requires morphin unless relieved by lumbar pune- 
ture. The meningeal serum reaction often intensifies the headache for 
a few hours. Since the disease is by no means devoid of the danger of 
a terminal pneumonia, the depressant should not be pushed or used as 
a routine, but each dose given according to the indications, in order 
to gain some sleep for the patient during the twenty-four hours, Sodium 
bromid 1.0 gram (15.5 grains) t.i.d. may partially relax the muscular 
hypertonicity and act as an adjuvant to the opiate whenever the latter 
is necessary, Catheterization may be necessary for a short period, but 
the urinary output should be watehed from the first, and other means 
of relaxing the bladder sphineter used if possible, Cathartics or ene- 
mata are usually required for the bowels. Cardiac stimulants are rarely 
advisable, Some English Army officers have used epinephrin intra- 
venously or intramuscularly in pulseless fulminating cases with ap- 
parent success, giving it in 0.6 to 1.2 e,e, (10 to 20 minims) doses every 
four hours according to the pulse (MacLagan and Cooke, 1917). It 
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would obviously be dangerous in the slightly later stage of inereased 
cerebral tension and heightened blood-pressure. 

SERUM 'TREATMENT.—The method of lumbar puncture has been de- 
seribed (p. 98). This in itself is distinetly helpful, relieving the cere- 
bral pressure, withdrawing purulent fluid and, possibly, permitting the 
formation of more antibacterial exudate, though there is no experimental 
evidence for this last. However, its former chief advocates have been 
ready to admit that the results with lumbar puncture alone were poorer 
than those obtained by the combined use of drainage and a potent anti- 
meningococcic serum (Dunn, 1911; Netter, 1911; Foster, 1918). But 
the serum must be introduced at the site of the chief infection, that is, 
intraspinally, in the subarachnoid space. This necessarily limits the 
amount that can be given at one time, and prevents the early, intensive 
application of the antiserum at one dose, as is most successful in diph- 
theria. 

As mentioned previously, lumbar puneture should be performed on 
suspicion of meningitis, and antimeningococcic serum injected at once 
if the fluid is at all cloudy, without waiting for bacteriological examina- 
tion, This should be done even with a clear or blood-tinged fluid, if 
the history is suggestive, and if other cases are oceurring. The amount 
to be injected should be less than that removed. It is safer to give 
another injection after from eight to twelve hours than to inerease the 
intraspinal pressure by giving a greater amount at the first injection, 
causing thereby not only pressure symptoms, but a heightened toxic 
action of the necessary preservative in the serum. 

The routine dose is from 20 to 30 c.e, It is safe to go above the latter 
amount when a very large amount of serum has been withdrawn, and 
when prior injections in the same patient have heen borne without 
depressant reaction. The injections should be made very slowly, by 
gravity, the serum having previously been warmed to a few degrees 
above body temperature. Sophian advises the use of a sphygmomanome- 
ter during injeetion, and the stopping of the serum if the total fall in 
blood-pressure reaches 20 mm. Due probably to the elasticity of the 
tissues in children, they ean be given practically as large doses as adults, 
and even in infants the doses are much greater than in proportion to 
the body weight. Some discomfort is often noted toward the end of 
the injection, and this, if very severe, is a signal for stopping. Since 
the amount which ean safely be injected is limited, however, every 
effort should be made to allow this to be maximal, by withdrawing as 
much fluid as possible previously, and by proceeding with the injection 
gently and carefully. At the conclusion of each injection, the foot of 
the bed may be raised six to eighteen inches for three hours, to allow 
the serum, which is of higher specifie gravity than spinal fluid, to 
gravitate toward the cerebral meninges; for three hours before punce- 
ture the head may similarly be raised to facilitate the denser exudate 
seeking the subarachnoid interstices of the lumbar region. 

Injections should be repeated daily until no meningoeoeei ean be 


found in the spinal fluid, or for four days at least, if they disappear 
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earlier. If the case is a very mild one, fewer than four will suffice, 
but even though improvement is marked it is not safe to stop short of 
overwhelming the infecting cocci as rapidly as possible, in order ton 
prevent the development of ''serum-fastness" by the microorganisms, 
and relapses. Frequently, more than four daily injections are needed, 
but if symptoms have ameliorated by that time, and if the spinal fluid 
has cleared to a eonsiderable extent, an interval of forty-eight hours 
may be permitted to elapse. The serum itself provokes a meningeal 
reaction which may be severe at times, with headache, pain and more 
marked retraction for eight hours or more, and this may be reflected 
by increased cloudiness in the spinal fluid. In order to differentiate 
this from an infection with a few organisms not growing in cultures, 
or not seen in smears of the sediment, it is well not only to omit injec- 
tion for a day or two after the first intensive series, but to perform 
lumbar puncture without serum as a routine toward the end of the 
treatment. As long as meningococci are readily demonstrable in the 
spinal fluid, intensive serum treatment is indicated; and if the infec- 
tion does not yield to eight or ten injections of one serum, another 
should be tried, preferably a serum which has been matched against 
the strain of meningococeus obtained from the particular ease in question. 

If the first intensive series of daily injections has been completed, 
and meningococci are again found in the spinal fluid, another series 
of at least four daily injections should be given. The total number 
of injections necessary may exceed fifteen or twenty. 

In very severe cases, valuable time may be saved by giving more 
than one injection in twenty-four hours, but this advantage is to be 
weighed against the disadvantage of continuing the possible meningeal 
reaction from the serum. Josephine Neal, in her large experience with 
sporadic meningitis in New York City, advises against the more fre- 
quent injeetions. During a highly fatal epidemie and with an alert 
meningitis hospital service, the eight- or twelve-hour injections are 
indieated at times. 

In case there is prior evidence of severe meningeal infection, and 
the symptoms persist or increase, but no fluid is obtainable on repeated 
lumbar puncture, the situation is indeed desperate. One ‘‘dry tap" 
should pot prevent repeated trials; bits of exudate or tissue may plug 
the needle, or the pus may be too thick to flow. Larger and sharper 
needles should be tried at different levels. The lateral as well as the 
median route should be used. If under these conditions little or no 
fluid is obtained, one very possible inference is that the lumbar region 
is occluded from the secreting ventricular plexuses—most frequently 
by beginning adhesions in the region of the fourth ventricle, or lower 
in the vertebral canal. To break these up, Herrick advocates Cobb’s 
device of forcible manipulation of the neck under inhalation anesthesia; 
this may be followed by a free flow. It is not safe to sit the patient 
up, and fatal accidents have even followed forced coughing in order to 
start the flow. Surgical procedures for these obstructions are men- 
tioned below. 
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In Great Britain and on the eontinent lavage of the spinal space 
has been performed with saline or with an antiseptic solution. This 
is more dangerous than beneficial. Flexner and Amoss (1916) have 
shown that many antisepties aetually retard recovery by inhibiting 
phagocytosis in the spinal fluid. 

Fresh normal or convalescent human serum was tested experimen- 
tally and injected intraspinally in human cases with varying success by 
Davis (1907) and by Mackenzie and Martin (1908); it was added to 
ordinary antimeningococcic serum as complement by Fairley (1916) 
in Australia, and by Kolmer (1918) in Philadelphia. Although this 
procedure is theoretically sound, its use was abandoned in Australia, 
probably both on account of its cumbersome technic and the danger of 
non-sterility, and because the plain antimeningocoecie horse serum used 
intensively, well controlled bacteriologically, with a lumbar puncture 
squad watching the patient practically every hour of the twenty-four, 
gave even more satisfactory results. (See p. 117.) 

The intravenous use of antimeningocoecie serum has been practiced 
from time to time (Nowland, 1916; Stewart, 1917), on the ground of 
the systemie nature of the meningococeal infection, and it has recently 
been strongly urged by Herrick and his coworkers. Too little attention 
has doubtless been paid to this in the past, but it cannot be denied that 
most cases of cerebrospinal fever, as they come to the attention of the 
physician, are overwhelmingly meningeal; it is in the meninges that 
the battle must be fought and won. In very early and obviously sep- 
tieemie stages the large doses of from 50 to 120 c.c., advocated by Her- 
rick, should be given intravenously, with the precautions observed in 
serum injections for pneumonia. Even though only minimal amounts 
of antibodies reach the cerebrospinal fluid from the blood, the excre- 
tion of antibodies from the spinal fluid into the blood stream may pos- 
sibly be retarded by raising the antibody content of the latter. The 
serum has also been used with success locally, in joints and in other 
purulent, meningococeal foci; but the arthritis of cerebrospinal fever 
tends to recover spontaneously. 

SURGICAL INDICATIONS.— The most frequent, grave condition for which 
surgical intervention is suggested is internal: hydrocephalus, due to a 
stoppage of the outflow of ventricular fluid. This is probable when 
little or no fluid is obtained at the lumbar puneture, in spite of head- 
ache, with vomiting irrespective of the taking of food, with increasing 
blood-pressure, nystagmus, dilated sluggish pupils, a slight or con- 
siderable bulging of the fontanel in an infant, or with a developing 
MaeEwen's sign in an adult. Optic neuritis, slower pulse rate, in- 
creased head retraction might be expected but are very frequently 
absent, and wasting, impaired mentality and sphincter trouble come 
too late to be of great help in diagnosis. 

In an infant the signs first mentioned are indications for puncture 
of the fontanel. Zingher (1919) believes that persistent dry taps, with 
slight bulging of the fontanel, when the infant is not crying or strug- 
gling, are sufficient evidence for cranial puncture. This may be done 
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with a needle similar to that used for lumbar puncture; the head should 
be shaved without abrasion, and tincture of iodín applied to the site. 
The infant is held firmly wrapped ín a blanket, one assistant maintain- 
ing the head in exact position. Any lateral motion of the needle is 
dangerous, The sterile needle is inserted at an outer angle of the fon- 
tanel, not less than 1 em. from the median line, to avoid the longitudinal 
sinus, and pointed very slightly forward, If the site chosen is over 2 em, 
from the median line, the needle should also be directed inward at an 
angle of not more than 20° from the perpendicular; if it is only 1 em, 
from the median line the direction should be slightly outward, When 
a depth of from 2 to 5 em, is reached the obturator is withdrawn to 
allow the fluid to fow, The needle must be held very gently, to pre- 
vent, lateral motion, Serum may be administered aa by lumbar puncture, 
At successive punctures alternate ventricles should be drained, and 
lumbar puncture be performed at a later date, to ascertain the re- 
establishment of the spinal “cireulation,’’ Despite the apparent sim- 
plicity of this procedure one cannot eseape the impression that the 
successful cases are reported and many unsuccessful ones unrecorded, 
Certainly in adults ventricular puncture should be performed only when 
a personnel is available, which is expert in the strict asepsis of brain 
surgery, Puncture through the corpus callosum (following the falx 
cerebri), or frontal, temporal, or occipital trephining, may be used. 
Continental surgeons have not hesitated to puncture at the lower cervical 
vertebra, and along the roof of the orbit through the sphenoidal foramen 
(Dopter, 1914), when there seemed to be a stoppage above the lumbar 
site, Haynes advocates drainage of the cisterna magna, 

By persistent lumbar puncture, with serum injection when indi- 
cated, some cases of apparent internal hydrocephalus have been cured, 
On the other hand, it is by early diagnosis and prompt treatment of 
internal hydrocephalus that, good results may be hoped for, 

Knucleation may be needed for panophthalmitia, and paracentesia 
for otitis media, 

'l'WEAT MEN OF COMMACATIONS AND HEQUELUE —Tn this wasting disease 
special care must be taken from the first, and as a routine, to prevent 
bed-sores, Alcohol and powder on the pressure points and clean, smooth 
sheets are necessary, 

The treatment of hydrocephalus has heen mentioned, 

The itching serum rashes of the later periods of the disease may he 
relieved by an evaporating lotion such n8: 


Chlorali hydrat i... sou , 10 grams (2,5 drama) 
FHéDOl Pas Ee TES 2 grams (0,5 dram) 
Aq, camphor preci vos 125 ee, (4,25 fluid ounces) 
AMeobol arrest ete 125 «e, (4,25 fluid ounces) 


or by 5 per cent, menthol ointment, The rare cases of eollapse imme- 


diately after serum treatment should receive adrenalin intravenously 
in T ee, (16 minim) doses, 


Joint complications usually take care of themselves, with local appli- 
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cations, but may require puncture and serum injection, Therapeutic 
measures directed against gonococcal conjunctivitis are effective against 
the meningococcal form, but the more serious ocular conditions start as 
iridoeyelitis, or even deeper in the eye, and may advance very rapidly, 

CONVALESCENCH. The subsidence of fever and acute signs of in- 
flammation are usually followed by stiffness, persistent Kernig's sign 
and by various pains, Massage and gentle, passive exercise aid in res- 
toration, and do no harm, Restoration to full vigor and activity is 
frequently very slow, and the patient should be guarded against undue 
exposure or strain, A degree of internal hydrocephalus may persist, 
and cause a rapidly fatal issue, without persistent infection, but with 
the clinical symptoms of relapse, 

Prognosis.--As ro Rwcovery.Just as various outbreaks of the dis- 
ense. differ widely in their symptomatology, some being for example 
largely eruptive and purpurie, while the nervous symptoms predomi- 
nate in others, so the case mortality rate varies greatly, The. Silesian 
epidemic of 1905, before serum treatment began, had a mortality of 58 
per cent, among 3,102 cases (Westenhoffer, 19060), The small 1917 
Copenhagen outbreak (‘Thomsen and Wulff, 1917) had practically 100 
per cont, mortality, Sporadic cases in general have a lower fatality 
than epidemic cases, and the later cases are usually milder than those 
occurring during the first part of an epidemic, The best body of statis- 
tics of serumetreated cases is that of 1,294 colleeted by Flexner in 1913, 
showing 18.1 per cent, mortality among those in which the treatment 
was instituted during the first three days, 27.2 per cent. for those in 
which it was begun on from the fourth to the seventh day, and 86.5 per 
cent, for those in whieh serum was first given after the seventh day; only 
n amall number who died less than twenty-four hours after the injection have 
been excluded, Some small series have given a mortality rate below 
10 per cent, 

The most encouraging point in favor of the serum treatment is the 
evidence that the mortality decreases in. proportion as the patients are 
treated earlier in the attack; all statistics agree on this, The figures 
are not comparable to those of diphtheria as best treated, but cerebro- 
spinal fever without serum is a more fatal disease than diphtheria without 
antitoxin, The difficulties in the way of proper treatment, by reason 
of the need of continual injections, are also much greater, As the medical 
profession becomes more adept and more persistent in the treatment, we 
may expect the mortality to fall. Promptness, persistence and proper 
technic are nearly as important as the proper serum, but in two instances, 
in Australia, nonespecific horse serum was used on a series of cases, from 
lack of antimeningoeoecte serum, with disappointing results (Bandison, 
1010), 

As an indication of what may be expected with good treatment of 
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sporadic cases, usually outside of hospitals and in congested parts of the 
city, the following tables from Neal may be quoted: 


MORTALITY IN CEREBROSPINAL FEVER: By years 


Nora Patients Patients Results Mortality 
of Gases Recovered Died Unknown Per cent. 
TOTO) O PTAA. EH 17 10 7 0 41 
LOIS IDE EEA 24 7 14 3 66 
I912-19]34 e eee 30 17 12 1 41 
1919-1014 7 ems 41 28 is 0 330 
1914-1915. .......... 38 25 13 0 34 
1915-1916: ee. 10057 40 17 0 29.8 
1916-1917: XX: 85 65 20 0 23.5 
1OIVALORS Sr wees 112 90 22 0 19 
1918-1919: 0:9 ees. 78 62 16 0 20.5 
1919-1020. £71... 36 18 18 0 1:550 
19205097 eee PTT 19 18 it 0 5.9 
Rotas ee. 537 380 153 4 28.5 


MORTALITY IN CEREBROSPINAL FEVER: According to age 


Age Cases e 
Under 1year sene cq RR Ace ELUEEI OTT ITI 102 46 
14002 Nents. an deers a zir OEIL ES DC TEE EET EE 46 3l 
2ILO:DUVORISSE e ERU CPGE EL EET TIT 89 16.8 
5:t0, LO years i 2 soo rcc e I M NE 108 25.9 
10 t0 20 yearse eo TERUEL 84 23.8 
Over 20 years" vi. vn re CREER 80 31 

MORTALITY IN CEREBROSPINAL FEVER 
According to time of beginning treatment 

Time after Onset Cases Po n 
WOT GAYS. eerte cr ret 200 23.5 
GO TEN E Sack E E A A ee o aa 137 DE 
MBUORLANOAY RR P MNA, us 63 37 
DitOrduwGoksse deno pisce E eec dacs PEE 47 47.8 
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It is to be expected that in epidemic periods the mortality in cases seen 
within the first three days would be reduced below that indicated above 
for sporadic cases, because in non-epidemic times cases which are not of 
the very severe type are likely to be misdiagnosed at first and the treat- 
ment thereby delayed. 

Mops or Dratru.—The early deaths commonly occur from cardio-vas- 
cular failure, with very low blood pressure. Respiratory failure is the 
usual cause of death, if the first. shock of attack has been survived. The 
cerebral congestion and the internal hydrocephalus both raise the blood 
pressure, and the respiratory centér bears the brunt of the attack, as is 
evidenced by the irregular respirations. A blood pressure consistently 
below 120 mm. in the first 60 hours, or above 120 mm. thereafter, is of 
serious prognostic import. In the chronic stage, death may come from 
pneumonia (as also in the acute stages), or from malnutrition and ex- 
haustion. (See p. 96.) 

As to Durattion.—Cerebrospinal fever is probably the most gen- 
erally variable of any infectious disease as to duration. The symptoms 
in fatal cases may have an observed length of four hours, or of months. 
Hardly any other diseases met with in this country will kill as suddenly, 
and with as little evidence of localization, as do cerebrospinal fever and 
acute poliomyelitis. Flatten (1906) recorded 7.5 per cent. of fatal non- 
serum-treated cases as dying in the first twenty-four hours, the same num- 
ber in the second, 24 per cent. in the first three days, 24 per cent. from 
the fourth to the seventh day, 52 per cent. later than the seventh day, 
and 7 per cent. after eight weeks or more. Serum-treated cases usually 
either die early or survive; sudden cessation of symptoms is frequent. 
This indicates that the problem is to get the serum into the spinal tissues 
. promptly and adequately. So much depends upon the thoroughness of 
administration of the serum, and upon promptness of diagnosis, that 
figures as to the length of the convalescence are of little value. (See 
pp. 107 and 108.) 

As to FuNcTION.—With serum treatment the paralyses and mental 
deteriorations, which were formerly supposed to follow meningitis in a 
large proportion of cases, are very few. It is not improbable that many 
of the paralyses assigned to meningitis were due rather to poliomyelitis. 
Deafness unfortunately occurs early, often before treatment is insti- 
tuted, and is still frequent; prompt diagnosis and treatment is our only 
hope of reducing the incidence of this permanent disability. 

Pathological Anatomy.— The earliest anatomical change is a hy- 
peremia of the pia and arachnoid over the brain and spinal cord. Some 
clouding and edema of these tissues next appear, and faint yellow patches 
may be visible in places. Microscopically this is seen to correspond to 
an infiltration with polynuclear leukocytes. Frank pus may then be 
found, which in the chronic stages becomes fibropurulent, and organizes 
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into adhesions and thickened meninges. The exudation is most promi- 
nent along sulci and around vessels; the base of the brain and the pos- 
terior surface of the cord are the chief sites of deposits, but the purulent 
infiltration usually extends up around the lateral surfaces of the cere- 
brum, sparing in general the longitudinal fissure, and is abundant over 
the upper surface of the cerebellum. Collections of pus are found at 
the roots of the cranial and spinal nerves. 

The spinal fluid coincident with these changes is at first nearly clear, 
then cloudy, and may become actual pus. The cells of the exudate are 
largely pus cells, but lymphoid and plasma cells may be found in the 
tissues toward the periphery of infiltrates, and very large cytophagocytic 
cells are also found. These latter have been described by Councilman, 
Mallory and Wright as originating from connective tissue cells or from 
cells lining the lymph spaces. The proliferative endarteritis common 
in tubercular and pneumococcus meningitis is unusual in this disease. 

The ventricles of the brain take part in the process, the subependymal 
and choroid vessels are injected and the ependyma raised or displaced 
by edema. The ventricular fluid is cloudy, but does not uniformly cor- 
respond with the spinal fluid. Particularly if the collections of pus 
or adhesions have impaired the free passage of fluid through the for- 
amina of Magendie and Luschka (obstructive hydrocephalus), or if the 
cerebral meninges have been blocked off by adhesions surrounding the 
foramen magnum (communicating hydrocephalus), the ventricles are 
dilated. 

The meningeal inflammation frequently extends down into the cortex 
of the brain, less often into the spinal cord; and cellular infiltrations, 
not always apparently limited to the periphery of vessels, are found 
here. Hemorrhages into the nerve tissue also occur, and areas of soft- 
ening may coincide with paralyses. The cranial and spinal nerve-roots 
show inflammation and infiltration, and extension of the process along 
the eighth nerve or along the optic nerve may give labyrinthine deafness 
or a purulent panophthalmia. Meningococci are found intracellularly 
and extracellularly in the exudate, more especially in the acute rather 
than in the chronic stages. The meningococcus also gives rise to a 
bronchopneumonia, dense enough at times to resemble lobar pneumonia 
clinically and macroscopically. In such cases meningococci are found 
in enormous numbers in the pus cells of the pulmonary exudate. 
Croupous pneumonia as a complication of cerebrospinal fever is due to 
the pneumococcus. The spleen is enlarged, but not as regularly as in 
other infectious diseases. 

Historical Summary.— The first record of an epidemic of meningitis 
is that of Vieusseaux, who described an outbreak in Geneva, Switzer- 
land, in the winter and spring of 1805. Doubtless epidemies had occurred 
before this, but the accounts are dubious, and sporadic cases could not 
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be distinguished from other meningitides. In 1806, without having 
heard of the Swiss outbreak, Danielson and Mann described an epi- 
demie in Medfield, Massachusetts, with five postmortem examinations. 
From that time we know of hundreds of epidemics throughout the civil- 
ized world. The division into epidemic periods made by German writers 
is more or less artificial, though it is evident that even countries such 
as the United States, in which epidemics are particularly frequent, have 
been practically free from serious outbreaks, as far as the records go, for 
years at a time. In France the greater part of the earlier epidemics 
were among the troops. 

The bacteriological history of meningitis begins with the demonstra- 
tion of the meningococcus in 1887 by Weichselbaum of Vienna. The 
importance of this discovery was discounted for a number of years by 
the confusion of the meningococcus with the pneumococcus and other 
Gram-positive cocci (Jaeger), until such researches as those of Council- 
man, Mallory and Wright, which were made during the Boston epidemic 
of 1897, established the correctness of Weichselbaum's original descrip- 
tions. In the Portuguese epidemic of 1901-1903, Bettencourt and França 
found the organism in every one of 271 cases investigated. In 1901 Al- 
brecht and Ghon first showed the presence of the meningococeus in the 
nasal secretion. The Silesian epidemic of 1905 comprised 3,317 cases 
and furnished the material for von Lingelsheim’s thorough bacterio- 
logical work. This epidemic lingered till the Rhenish-Westphalian out- 
break of 1907, and these, together with the New York epidemic of 1904— 
1905, instigated the preparation and use of the serums of Jochmann, 
Kolle and Wassermann, and that of Flexner. One of the most extensive 
recent epidemics, aside from those coincident with the concentration of 
troops for the war, was that of 1911-1912 in the southwestern United 
States. 
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Definition.—Diphtheria is an aeute eontagious disease, eaused by 
a specifie organism, charaeterized loeally by the presenee of a false 
fibrinous membrane and systematically by cardiac and nervous mani- 
festations, due to the production of a specific toxin. The site of infec- 
tion is, in the vast majority of cases, the membrane of the throat; 
sometimes the nose and the larynx are involved, and more rarely the 
conjunctiva and cutaneous surfaces that are deprived of epithelium. 

Etiology.—Prepisposina CavsEs.—Diphtheria is distributed practi- 
eally all over the world and is endemie at all times, although it seems 
to show a preference for northern climates and for the cold, damp, winter 
months. Sudden changes in temperature from warm to cold seem to 
affect the incidence and the mortality of the disease. This fact is prob- 
ably due to the eatarrhal conditions of the nose and throat which result 
from a sudden fall in temperature, and which favor the lodgment and 
the growth of the diphtheria bacillus in these parts. 

Diphtheria is decidedly a disease of childhood, without any note- 
worthy distinction as to sex. The susceptible period is that between 
the seeond and twelfth years, the most eritieal time being between the 
second and fifth years. Infants enjoy the same comparative immunity as 
they do from other acute infections. Adults, though less susceptible 
than children, may contract the disease at any time, although it is 
rarely seen in old age. 

The general susceptibility to diphtheria is, on the whole, not nearly 
so marked as is the ease with searlet fever or measles. Observations 
show that in the vast majority of individuals who have been exposed 
to the disease, although the diphtheria bacillus is present, the infection 
never develops. Any personal predisposition that exists seems to be 
attributable, primarily, to the condition of the mucous membranes, par- 
tieularly those of the nose and throat. Children who have adenoids, 
large or diseased tonsils and chronic inflammation of the nasopharynx, 
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or deformities of the nasal septum, are much more likely than others 
to contract the disease. This is sometimes termed an increased super- 
fieial predisposition, and may also result from any other abnormalities 
of the pharyngeal or nasal regions. ] : 

The presence of another acute infection, particularly when of the 
anginose variety, such as scarlet fever and measles, is an important factor 
in the etiology of diphtheria. In such instances the throat conditions 
present a most favorable opportunity for the diphtheria organism to 
become active. 

The disease is in no way dependent upon social conditions, the rich 
and the poor being equally susceptible, except that, as in other infee- 
tions, bad housing eonditions, poor drainage, under-nourishment, ete., 
inerease the disposition of the less-favored elasses to disease in general. 
This applies also to local racial conditions and accounts for the ap- 
parently greater prevalence of the disease among the colored population 
in a given locality. 

ExcrriNG CAUSE: THE ORGANISM.—Diphtheria is one of the few dis- 
eases the specific organism of which is known, and for which there is a 
specific treatment. To Klebs belongs the distinction of having first 
described the diphtheria organism (1883), while Loffler (1884) was the 
first to obtain it in pure culture. Later (1887), he succeeded in pro- 
ducing the disease in guinea-pigs. It is known to be also transmissible 
to other animals—eats, dogs, horses and goats. Shortly after Loffler's 
demonstration, Roux and Yersin (1888) were able to show that the symp- 
toms of diphtheria were due largely to a soluble toxin which is not part 
of the organism, but is secreted by it. Acting upon this suggestion, 
Ferran, and later Fraenkel and Brieger (1890), attempted active im- 
munization against diphtheria with the toxin. At the same time von 
Behring made his discovery of the antitoxin, and after prolonged re- 
search in collaboration with Wernicke he was able to demonstrate by 
animal experiments the prophylactic and therapeutic value of the anti- 
toxin. The first clinical tests on the human subject were made (1891) in 
von Bergmann’s clinie at Heidelberg. The method at once gained ad- 
herents and, through the impetus thus acquired, it has become probably 
the most significant and valuable contribution to preventive and thera- 
peutic medicine. 

Morphology.—The Klebs-Loffler bacillus is aerobic, being most satis- 
factorily cultivated in an alkaline medium (Lóffler's blood serum) at a 
temperature of about 98? F. (36.6? C.). It is generally described as a 
gram-positive, rod-shaped, slender organism with rounded ends, varying 
in size from 1 to 6 mierons in length and from 0.3 to 0.8 mierons in 
diameter. It is easily stained with aniline dyes, the Lóffler alkaline solu- 
tion of methylene blue being among the best and the one in which it 
appears smallest and most constant. Its appearance, however, is not 
altogether constant, polymorphism being one of the characteristics of the 
diphtheria organism. Westbrook, whose classification is the one gener- 
ally aecepted, divides it into three morphologie groups, eaeh with sub- 
divisions according to the size of the organism. The first group is the 
beaded or granular type (with deep-staining granules) and is designated 
À, B, C, D; the second is barred or banded (having transverse bands), 
and is designated A,, B,, C,, D, ; the third is a solid type taking an even 
stain, and is known as A,, B,, C,, D,. Westbrook, in his original group- 
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ing, recognized variations up to the letter G, but in the average labora- 
tory the above subdivisions have proved sufficient. 

Ordinarily, eultures are pronounced positive only when they show: 
A or A, B or B, C or D. €, D, the shorter barred forms, and 
B,, C, are considered avirulent, but eultures showing these and other 
atypical forms should not be pronounced negative until they have been 
reineubated for another 24 hours; unless the field, after the second incu- 
bation, shows the above positive types (A or A,, B or B,, C or D), the 
culture can be considered negative. 

The granular type is the one most commonly seen early in the dis- 
ease, whether it be localized in the nose, the pharynx or the larynx. 
This type is liable to prove virulent even in prolonged culture cases, so 
that contacts showing it should be held under suspicion of being danger- 
ous until proved otherwise. Later in the disease this type is supposed 
to be replaced by the barred or by the solid forms. This, however, is 
a matter of controversy. 

The solid type is the most serious form. The bacilli of this group 
are few in number and are replaced later by the granular type. It is 
generally supposed to be present only in the late stage of the disease, 
but some authorities believe that it is also present in the earlier cultures, 
but is overshadowed by the granular type. 

It is when this type predominates that the advantage of animal in- 
oculation is greatest. The longer bacilli show a greater tendency to 
retain their virulence than the shorter ones. Both, however, may be de- 
scendants of the so-called carrier bacillus rather than of the organism 
that produces the clinical evidence of the disease. The shorter, solid 
types are most frequently found in the nose when clinical manifestations 
of diphtheria are absent. In a majority of cases these bacilli are not 
pathogenic, although in a small percentage they are virulent, as proved 
by animal inoculation. 

The long solid types are frequently found in otitis media, and as a 
rule they are avirulent. 

Cultivation Diphtheria bacilli ean be cultivated without great diff- 
eulty on the ordinary laboratory media. They are usually associated 
with other organisms in the throat, however, and may be isolated most 
easily on Lóffler's blood serum. On this medium the organisms grow 
rapidly, appearing in 12 to 15 hours as small, diserete raised colonies, 
pearl gray, whitish-gray, or yellowish-gray in color. A visible growth 
sometimes appears in six hours at 37° C. (98.6? F.). By the end of 24 
hours the colonies are much larger—smaller than staphylococcus colonies 
and larger than streptococcus colonies. Older colonies are larger, less 
glistening, with irregular edges and sometimes concentric rings of growth 
or fine radial striations. The colonies may remain isolated, or may 
coalesce to form a moist, thin grayish-white or grayish-yellow expansion 
which is usually limited to the line of inoculation. Some cultures have a 
yellowish color on Lóffler's serum, others are pale red, and quite old eul- 
tures are dark brown or black. 

Staining Reactions.—The diphtheria bacillus stains by all the aniline 
dyes but seems to have a special affinity for alkaline methylene blue 
(Loffer's). Stained by this dye it shows a peculiar segmentation into 
granules, which makes it resemble a streptococcus. The granules may 
be brought out by a double staining with earbolfuehsin and methylene 
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blue (Eseherieh's), appearing red in a blue baekground. Granules stain- 
ine with methylene blue are present in nearly all true diphtheria bacilli, 
but also in closely related organisms like the Bacillus xerosis (Ernst). 
They are usually ealled Babes-Ernst bodies and are no longer regarded 
as spores. They are more common in bacilli taken from the membrane 
than from eultures, more common in young cultures on Lóffler's serum 
than on agar, on gelatin, or in broth. Granules may be demonstrated by 
Neisser's stain (acetic acid methylene blue followed by Bismarck brown) 
and by those of Roux and Yersin, Lóffler, Falieres, and Lubinsky, among 
others. The diphtheria bacilli are always gram-positive. 

Attention is called at this point to the pseudodiphtheria (Hoffmann) 
bacillus and Bacillus xerosis, which often enter into consideration in 
differential diagnosis and which are frequently seen in the conjunctival 
fluid. The differentiation is best made by acid production tests, the 
most satisfactory medium being Hiss’ serum-water, colored with azolit- 
min and containing 1 per cent respectively of the following sugars: 
glucose, saccharose, dextrin, lactose, maltose, galactose and mannite. The 
results are recorded after the cultures have been incubated for five days 
at 95° F. (35? C.); the presence of acid is shown by the blue turning 
to pink or red. Virulent diphtheria bacilli frequently produce acid with 
dextrose and dextrin in the order mentioned; the results with the other 
sugars are variable. Cultures which prove negative as far as the struc- 
ture of the organism is concerned but produce acids with some of the 
sugars, notably glucose and dextrin, are to be regarded as nonvirulent 
diphtheria bacilli, and a negative report should be given when they 
appear in cultures. 

These sugar tests are most useful in studying cultures from the eye, 
and are the only means of differentiating the short solid type from the 
Hoffmann bacillus and the Bacillus xerosis. If the culture proves non- 
virulent for guinea-pigs, and produces no acid with any of the sugars, it 
is regarded as containing Hoffmann bacilli, while nonvirulent types that 
produce acid with saccharose are regarded as cultures of Bacillus xerosis. 

Distribution.—The diphtheria bacillus differs from other pathogenic 
organisms by the fact that it is widely distributed throughout the body. 
It is found not only on the surface of the affected mucous membrane, 
and in the superficial portions of the false membrane and its underlying 
tissues, but also, in the severe cases, in the heart-blood, the liver, spleen 
and kidneys. 

The most important characteristic of the diphtheria toxin is its ability 
to stimulate the production of antibodies which, when injected into the 
human body in proper doses, create a certain degree of immunity and 
resistance to the disease. 

Modes of Conveyance-—The source of contagion of diphtheria is pre- 
eminently the human subject, that is, the diphtheria patient, who emits 
infected droplets while talking or coughing. Tracheotomized croup eases 
are a most dangerous source for the spread of the disease, since such 
patients are apt to cough up shreds of membrane through the cannula. 

There is little positive evidence that the soil, the water or the milk 
supply are factors in disseminating diphtheria, except that impurities 
in the water or the milk, or defective drainage may be responsible for the 
lowered resistance of the mucous surfaces to disease. 

The diphtheria bacillus is remarkably resistant to cold, retaining its 
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virulence for several months during the winter, but its resistance is 
lowered by exposure to light and to moisture. It shows no partieular 
resistance to disinfectants, but it is apt to retain its virus to a remark- 
able degree for many months if protected from light, and allowed to dry, 
for example, on a particle of membrane, or on fomites, such as toys, books, 
eating and cooking utensils, or, more especially, on bed and body linens 
that have come in contact with a diphtheria patient. According to some 
authorities the bacillus is also present in the wrine of patients, and the 
nurse or attendant is apt to be infected in this way unless properly 
protected. 

Danger of contagion persists into the period of convalescence and be- 
yond it, even into the ninth week or longer. The observation that the 
diphtheria bacillus on the membrane of convalescents often retains its 
virulence for a more or less prolonged period after convalescence, together 
with the fact that healthy individuals in the vicinity of the diphtheria 
patient also harbor the specific organism, is supposed to account for 
certain mysterious epidemies of diphtheria through the medium of such 
direct and intermediary carriers of the organism. 

Symptomatology.—Cuinicau History.—Period of Imcubation.—The 
typical symptoms from the bacterial toxin are manifested by local and 
general phenomena. 

For various reasons the incubation period of diphtheria cannot be 
definitely determined, but it is generally short, from two to four days, 
rarely exceeding seven days, depending on the virulence and the num- 
ber of organisms present, and on the susceptibility of the individual. 
The maximum ineubation period has lost its importance since the intro- 
duction of the custom of culturing the throats of all contacts as a routine 
measure. 

The diphtheritie membrane is apt to develop in different parts of 
the body. Its elinieal eourse depends upon the partieular location in 
which it is deposited, the most common situation being the faucial re- 
gion, which will serve as a basis for description of the clinical history 
of the disease. 

Mode of Onset.—The early symptoms are the languor, apathy and 
general loss of appetite and vigor that accompany an incipient cold. 
This may last a day or two before the child complains of pain in the 
throat, although sometimes, aside from the general malaise, sore throat 
is the only complaint. More rarely the invasion is sudden, accompanied 
by chills, high fever, 100 to 103? F. (37.8 to 39.4? C.), headache, nausea 
and vomiting, together with the throat symptoms; but the last some- 
times do not appear until the end of the first, or the beginning of the 
second, day. It is important to remember that the degree of fever is no 
eriterion for the future eourse of the disease. It may be low at this 
stage in a severe and fatal ease, or high in what proves to be a mild 
ease. At this early stage the patient will present a pallid countenance, 
rapid soft pulse (110 to 120), and a disagreeable odor from the mouth. 
The tongue is dry and moderately coated; the faucial mucosa is slightly 
reddened and shows inereased mueous seeretion. Sometimes one or 
even both tonsils will be the site of a small, grayish-opal coating or of a 
grayish, cloudy patch. The membrane at this stage is only slightly ad- 
herent and can be easily and safely removed. It will be found (under 
the microscope) to consist of fibrin, epithelial cells, leukocytes, diphtheria 
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bacilli and the usual buccal flora. If removed, the membrane rapidly 
reforms; when allowed to remain it becomes firm, consistent and more 
intimately adherent to the underlying tissues, with a tendency to spread 
to the surrounding structures—the anterior and posterior pillars of the 
fauces and the lateral margins of the uvula—the latter often being so 
entirely covered as to suggest a finger encased in a glove. 

Within the next 24 hours the membrane assumes its characteristic 
grayish aspect, the intensity of color depending upon the other organ- 
isms present. When thin the membrane is translucent; it may also be a 
pale yellow or.a dirty white or even dark, almost black, if there is bloody 
effusion. It is now tough, firmly adherent, and when removed leaves a 
raw, bleeding surface. Later on in the course of the disease, as the mem- 
brane begins to separate of its own accord, it can be removed without 
producing bleeding. 

The subjective symptoms produced by the presence of the membrane 
on the throat are burning and difficulty in swallowing; the swelling 
of the tonsils makes the voice rough and thick, while the inflammation 
may, as early as the first day, cause enlargement of the glands, especially 
the maxillary, those at the angle of the jaws and the anterior cervical 
groups. This glandular involvement may appear as early as the first 
day. Sometimes it is slight and accompanied by very little tenderness; 
in the more advanced cases it may be severe, with the formation of ‘‘bull- 
neck’’—a collar of matted and enlarged glands all around the neck. 
Suppuration is not likely to occur except in cases of mixed infection, 
where there may be sloughing of the infiltrated mass. 

The toxic effect of the disease is also seen in the general symptoms 
which it causes. The temperature rises to 100 to 102° F. (37.8 to 38.9° 
C.) in the moderate cases, and up to 104° F. (40° C.) in the more severe 
ones, falling by lysis in both. The severe cases are accompanied by the 
usual manifestations of hyperpyrexia, and in young children occasionally 
by convulsions. The fever, however, is greatly modified by serum therapy. 

The pulse and respiration correspond to the temperature, but often 
the pulse in children is much more rapid than the fever warrants. Pallor 
and apathy, prominent features of the disease, increase and indicate the 
effects of the toxin. 

The blood shows moderate leukocytosis, the increase being in poly- 
morphonuclear cells. Myelocytes are also present, especially in fatal 
cases. There is a marked reduction in the red blood corpuscles, which 
may fall as low as two million or even five hundred thousand, with a 
corresponding diminution in the hemoglobin percentage to 10 or 30 per 
cent. Patients with the latter symptom recover much more slowly than 
those with the former. 

Albuminuria is very common, so much so that it is considered a part 
of the symptom-complex of diphtheria. It may appear at any time from 
the third to the seventh day, in amounts varying from a slight trace to 
a considerable percentage, and may persist for several weeks. Acute 
nephritis with hyaline and epithelial casts is rare, although it may occur. 

With the early administration of antitoxin in sufficient dosage, the 
progress of the disease is promptly arrested. The membrane begins to 
separate, falling off piecemeal and also disappearing by absorption, 
which begins at the margins and is completed in two or four days, accord- 
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ing to the size of the membrane, sometimes leaving a delieate grayish 
infiltration which persists for a few days more. The mucosa, relieved 
of the membrane, appears markedly red. The fever begins to subside 
within 24 hours after the injection and reaches the normal on about 
the third day, when the patient begins to feel comparatively well. Some- 
times mild as well as severe cases will give negative cultures almost 
immediately after the parts become normal in appearance. Others, even 
very mild ones, will continue to give positive cultures indefinitely for 
weeks or even for months. There is nothing in the local condition to 
account for the one or the other phenomenon. 

Without serum therapy the course of the disease, in favorable cases, 
is protracted over a period of from eight to 14 days. The membrane 
adheres firmly, generally spreading over the entire throat and often 
involving the neighboring struetures. The diffieulty in swallowing is 
intense and agonizing. Prognosis is uncertain. Although recovery may 
take place, there is always the danger of laryngeal involvement with 
stenosis, as well as of the sudden development of heart symptoms leading 
to death; death may occur at the end of the second week from heart com- 
plications, nephritis or bronchopneumonia. 

SECOND Arracks.—An attack of diphtheria does not confer the same 
immunity against the disease as results after other acute infections, such 
as smallpox, scarlet fever and measles. Relapses may take place during 
convalescence, or the disease may recur in three or four weeks or any 
time after recovery. As a rule, the relapse (occurring during or shortly 
after convalescence) is not so serious as the original attack, although 
death may occur during a relapse. Second attacks or even third attacks 
at remote periods after the first one are not at all uneommon and are 
dependent upon the individual disposition to the disease and the oppor- 
tunity for infeetion. 

It seems reasonable to believe that subsequent attacks are especially 
liable to occur following cases which have been promptly and effectively 
treated with adequate doses of antitoxin. In such instances the toxin 
is neutralized before sufficient time has elapsed to produce any degree 
of active immunity. 

Diagnosis——There is perhaps no medical condition in which early 
diagnosis entails a greater responsibility than in diphtheria or cases that 
suggest diphtheria. Inasmuch as we have at our disposal a prompt and 
effective means of controlling diphtheria in its early stages (within the 
first 24 to 36 hours), it is not too much to say that when confronted 
with a suspicious ease the doctor, unless he is one hundred per cent 
sure that it is not diphtheria, should at the first visit administer anti- 
toxin in full dosage. This is essential for the salvation of the patient, 
for the protection of the publie and for the reputation of medicine in 
general and of the individual physician in particular. In view of this 
it seems almost superfluous to discuss the diagnosis of diphtheria, more 
especially since the clinical picture and the bacteriologic findings often 
fail to harmonize, and much valuable time is lost in arriving at a diag- 
nosis. Therefore, to treat and then diagnose is the order of procedure to 
be observed in the presence of a sore throat or other symptoms which 
arouse the slightest suspicion of diphtheria, for the efficacy of serum 
treatment depends upon its early administration. 
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The elinieal symptoms of diphtheria, as already enumerated, are 
sometimes so modified as to be misleading. In young children, for ex- 
ample, there is often little discomfort in the throat, and not until the 
glandular enlargement and the pharyngeal symptoms are marked will 
attention be called to the throat. Inspection of the throat, therefore, 
should be a part of the routine examination in all disorders of childhood. 

In the diagnosis of diphtheria we ean to some extent be guided by 
the age of the patient, the location and appearanee of the lesions and 
the elinieal manifestations of fever and albuminuria. 

As regards age, it is well to remember that ehildren do not often 
suffer from throat eonditions such as tonsillitis, quinsy and other anginas 
with which diphtheria is likely to be confused, so that, provided scarlet 
fever and thrush can be excluded, any visible patching of the throat of 
a young child should be treated as diphtheria. 

As to the location of the lesion, in diphtheria it generally affects the 
pillars of the fauces, the uvula or the soft palate. And, although Vin- 
cent’s angina may often have to be considered, it is safe to act on the 
suspicion of diphtheria. Primary lesions of the bueeal mucosa, while 
they may be due to thrush, should be considered as diphtheria until 
proved otherwise. 

The true diphtheritie membrane is often described as pearly gray 
in appearance. But in reality the color is no index, since it is seen in 
every shade from a dead white, or a yellow, to even a deep black. While 
the adherence of the membrane and the raw surface that its removal 
often leaves may be taken as positive indication of diphtheria, the ab- 
sence of these features cannot be relied upon as eontraindieating the 
disease. It must be remembered that the diphtheritie membrane soon 
begins to separate spontaneously, and the ease may come under observa- 
tion at the time when the membrane is more or less easily detached. 
And as to the bleeding surface it leaves, it has been proved that even 
in cases of true diphtheria the deposit has been removed without leaving 
such a surface. 

With regard to the other clinical symptoms, it is well to remember 
that the combination of low fever or even subnormal temperature with 
a patched but not painful throat and albuminuria is apt to indicate diph- 
theria, since in other throat conditions the temperature is usually high, 
and the throat painful. It is especially the low temperature together 
with albuminuria that should arouse suspicion. 

, DIFFERENTIAL DraaNosrs.—Faueial diphtheria is likely to be confused 
with tonsillitis, quinsy, septic angina, the ulcerative sore throat of Vin- 
cent’s angina, syphilitic angina, tuberculous angina, thrush, herpes and, 
finally, scarlatinal angina. 

Acute tonsillitis differs from faucial diphtheria in that the pain in 
the throat is more severe, there is more generalized redness, the tem- 
perature is high, the face flushed, the pulse full and bounding and the 
tenderness of the enlarged cervical glands much more marked. In fact, 
there is a preponderance of general, constitutional symptoms, especially 
pain in the head, back and extremities, not noted in diphtheria. The 
exudate of tonsillitis may very closely resemble that of diphtheria in 
its early stage, in that it may spread over a portion of the tonsils or 
Ee faueial pilar. There may also be a superficial slough 

i ongly suggests diphtheria, but the fact that the membrane is 
easily removed and when separated rarely leaves a bleeding surface is 
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evidence in favor of tonsillitis. Very often, however, the differentiation 
is possible only after repeated bacterial examination. 

The differentiation from quinsy should as a rule be easy, since sup- 
puration of the tonsils in diphtheria is most unusual, and the tonsillar 
enlargement in quinsy gives the back of the throat a one-sided appear- 
ance, while the soft palate on the affected side is apt to protrude forward 
and downward. ‘With these distinguishing signs, diphtheria can gen- 
erally be excluded, even though there be a small amount of exudate 
present. But often after a tonsillar abscess has been incised the re- 
sulting grayish wound may resemble a diphtheritie membrane. It differs 
from the latter by the fact that the membrane does not spread and 
that the tonsillar enlargement is peripheral only. In some instances 
confusion may be due to the thin exudate that settles on the tonsils when 
the abscess ruptures high up and at the back of the tonsils, and from 
which pus exudes at every attempt to swallow; sometimes the film as- 
sumes the character of a well-organized membrane. Inspection of the 
throat is difficult because the patient is unable to open the mouth, the 
latter symptom being an almost infallible indication of quinsy, and often 
in such circumstances a diagnosis of diphtheria will be made. Giving 
antitoxin in such a ease ean do no harm, but inspection (when possible) 
and the ease with which the membrane wipes off should solve the ques- 
tion. Quinsy can also often be recognized by a fluctuating mass, felt 
on palpating with the fingers. In some rare instanees, however, true 
diphtheria is also aecompanied by an exeessive amount of peritonsillar 
inflammation and by other symptoms of quinsy which make differentia- 
tion difficult. This further emphasizes the importance of prompt admin- 
istration of antitoxin in ample dosage. 

Vincent’s angina is usually unilateral and is characterized by a green- 
ish-gray membranous formation on an ulcerative base which, like the 
diphtheritie membrane, is not easily wiped off, while a strong fetid odor 
from the mouth may also suggest diphtheria. It differs from the latter 
in that the membrane is not influeneed by antitoxin, persists for a longer 
time (about fourteen days), that local symptoms and fever are not 
marked, and finally in its bacteriology. Spirilla and fusiform bacilli 
are present in such large numbers as to suggest pure cultures. It is 
important to remember, however, that spirilla and fusiform organisms 
may often be associated with diphtheria bacilli. They are sometimes 
so numerous as compared with the latter, if studied without a culture, 
as to lead to a false diagnosis of Vineent's angina. "Therefore, where 
there is the least doubt a search for diphtheria bacilli should be included 
in the baeteriologie examination of smears from a suspected case of Vin- 
cent’s angina. 

Syphilitic ulceration in the throat also frequently suggests diphtheria, 
especially since the removal of the slough may cause slight hemorrhage 
and the temperature may remain normal. But the absence of consti- 
tutional symptoms, the location of the lesions well forward in the throat, 
and usually also on the hard palate, the character of the slough, which 
is apt to be depressed with the edges of ulceration well defined, together 
with the history of the case, the possible presence of syphilitic lesions 
elsewhere, the failure of diphtheritie serum therapy and the results of 
speeifie treatment, will generally point to the true nature of the disease. 
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In tuberculous ulcerating sore throat, the chronicity and the pres- 
ence of tuberculous lesions elsewhere should render differentiation easy. 

In differentiating faucial diphtheria from thrush it should be noted 
that the patches of thrush are milky white in color, and occur in almost 
any situation, even on the tongue and lips. But they are not surrounded 
by inflammation and are easily wiped off, while the underlying tissue is 
normal. Under the microscope the patches reveal mycelia and spores. 

In herpes the tonsils are often the site of numerous vesicles which 
on rupturing leave grayish sores. But unlike diphtheria, herpes is 
nearly always accompanied by violent headache and also by the pres- 
ence of lesions on other parts of the buccal mucosa, especially the lips. 
Epidemies of herpes and diphtheria are often concurrent, so that the 
presenee of lesions on the lips should not rule out diphtheria, and the 
proper preeautions should be instituted. 

The chief source of confusion of faucial diphtheria is with scarlatinal 
angina. At first thought, especially to the inexperienced, this may seem 
incredible, since the typical ease in each disorder presents distinct and 
widely divergent symptoms. But hospital experience teaches that con- 
fusion often occurs, and with disastrous results. Differentiation is of 
the utmost importance and, indeed, presents one of the most vital prob- 
lems in fever hospital management. 

The confusion occurs, not only in those aberrant cases of searlatina 
in which the exanthem is so slight as to escape detection, and where 
desquamation has not yet set in, but also in the more regular ease where 
the throat symptoms during the first two or three days may be highly 
suggestive of diphtheria.. The uncertainty is furthermore enhaneed by 
the very frequent association of the two diseases. 

One of the most reliable symptoms in those cases which are ex- 
amined on the fourth to the sixth day of the disease is the presence 
of the ‘‘strawberry tongue?! and its tendency to desquamation; this 
can usually be taken to indicate searlatina. In other words, in border- 
line eases a pale, thinly-eoated tongue, showing no tendeney to desqua- 
mation after two or three days, is almost proof positive that the ease 
is not searlet fever. Another point of differentiation is the faet that in 
searlatina the tonsils and the uvula are much redder than in diphtheria, 
the infiltration often extending to the hard palate, while the exudate 
which covers the tonsils in the form of small white specks consists of 
pultaceous débris which is easily wiped off and contains neither fibrin 
nor diphtheritie bacilli. The presence of the searlatinal exanthem will, 
of eourse, clinch the diagnosis. The study. of the palate, also, is often of 
much help in diagnosis. In scarlet fever the palate is quite consistently 
reddened and shows distinet elevations or puneta. This is rarely seen 
in diphtheria, so that in doubtful eases a pale, smooth palate is strong 
evidenee, in faet almost positive proof of diphtheria. 

In the Septic cases of scarlet fever with severe throat symptoms, the 
patient is flushed and restless, in marked contrast to the pallor and 
apathy that characterize diphtheria. 

As to other early symptoms, neither vomiting, rhinorrhea nor glandu- 
SU rione ot weather die oe a QU NER 
EN fastums cf xs e y also i present in diphtheria; rhinor- 
E iere diphthers Wis and the glandular enlargement in 
the other hand buna se esL 
Ed Di Biieria ae n ls no: E to appear as early m searlatina 

; ay thus serve in differential diagnosis. In some 
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instances the differentiation cannot be made until the third week of the 
disease, when the typieal pinhole desquamation, or symptoms of nephritis 
or of arthritis will settle the doubt, if it has not already been cleared up 
by bacteriologic examination. 

The differentiation of laryngeal diphtheria from nondiphtheritic 
laryngeal obstruction or croup sometimes presents considerable difficulty. 
If, during the course of faucial or nasal diphtheria, symptoms of stenosis 
set in, the diagnosis is plain. But in cases of primary laryngeal diph- 
theria the differentiation is not easy. It is therefore a safe rule to con- 
sider symptoms of croup in a young child as suspicious, and to institute 
serum therapy at once without waiting for bacterial confirmation, more 
especially so since we know that reliance can be placed only upon posi- 
tive and not upon negative evidence, and that in primary laryngeal 
diphtheria negative cultures mean less than in other forms and are 
therefore misleading. In some instances, after a careful examination 
the suspicion of diphtheria will fall away, and it will be realized that 
the obstruction is due to some nondiphtheritie condition, such as lar- 
yngospasm, acute simple laryngitis, laryngismus stridulus, edema of the 
glottis, retropharyngeal abscess and influenza. In these the voice remains 
unchanged and respirations between attacks normal, whereas in laryngeal 
diphtheria, hoarseness and loss of voice are practically the rule. 

Acute simple laryngitis, which often sets in with hoarseness and a 
eroupy cough, is not accompanied by persistent stridor and contraction 
of the soft parts; it yields readily to treatment, such as placing the child 
at the open window in order to give it plenty of air, and the application 
of heat (hot flannels, or cloths wrung out of hot water). The history 
of a tendency to attacks of ‘‘croup,’’ especially at night, the absence of 
constitutional symptoms and of a known exposure to diphtheria should 
rule out the latter. But well-marked and persistent dyspnea should 
arouse suspicion, and no time should be lost in applying serum therapy. 

Special attention is directed to the importance of differentiating an 
attack of ‘‘croup’’ during the course of measles. Laryngitis, which often 
appears in measles before the eruption breaks out, may be associated 
with marked inflammation and swelling of the laryngeal membrane lead- 
ing to symptoms of obstruction with stridor and contraction; often small 
ulcerations will be found on the epiglottis. While the appearance of 
Koplik’s spots is a reliable sign of measles and demands the isolation of 
the patient, any doubt as to the true nature of the trouble should be 
sufficient indication for giving antitoxin. 

Very often the convulsive spasms of laryngismus stridulus suggest 
laryngeal diphtheria. But it can be distinguished by the more or less 
prolonged apnea followed by crowing gasps after the spasm relaxes and 
frequently also by strabismus and actual convulsions. Furthermore, it 
rarely attacks children over two years of age and is generally a mani- 
festation of rickets. Any of these signs should rule out diphtheria. 

The most serious affection which is likely to be confused with laryn- 
geal diphtheria is acute edema of the glottis occurring in connection with 
inflammatory or suppurative processes localized in the larynx or its vicin- 
ity, such as erysipelas, which may extend from the pharyngeal mucosa 
to the larynx and induce sudden obstructive symptoms; or severe phleg- 
monous angina may lead to acute edema of the glottis. Examination 
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of the throat and the larynx and study of the history of the ease will 
generally indicate the correct diagnosis. 1 i 

^ Retropharyngeal abscess may also often suggest laryngeal diphtheria. 
But the difference appears on inspection of the pharynx, which often 
shows a fluctuating mass that can be seen or be felt with the fingers; 
the characteristic voice also serves to differentiate the two conditions. 
Furthermore, the onset is prolonged, extending over several days or a 
week; the patient throws back the head for the better admission of air; 
there is considerable difficulty in swallowing, and the swelling of the neck 
is much more marked than in diphtheria. The voice is characteristic, 
best described as a harsh, guttural pharyngonasal sound, which once 
heard is never forgotten. The entire condition also shows evidence of a 
prolonged wasting illness. 

During the severe epidemic of influenza in the fall of 1918, many 
cases were sent to hospitals with a diagnosis of laryngeal diphtheria, 
but which proved to be influenza with laryngeal symptoms so marked 
as to require intubation. The differentiation in favor of influenza rests 
upon the more pronounced constitutional symptoms, especially the pros- 
tration, which is much greater than in primary laryngeal diphtheria, 
also upon the greater tendency to develop pneumonia, the frequent and 
violent coughing resulting in auto-extubation, and finally upon the fail- 
ure to respond to serum treatment as evidenced by the necessity of re- 
inserting the tubes in those patients who survive; this, together with the 
danger of pulmonary involvement, renders the prognosis of these cases 
very unfavorable. 

Other conditions that produce symptoms of laryngeal obstruction are 
the urticaria resulting from serum sickness, papilloma of the larymz, 
acute swelling of the faucial tonsils and more rarely bronchial glandular 
tuberculosis. A careful examination, together with the history of the 
case, should make the distinction clear in such instances. 

Hyperplasia of the thymus is variously reported as simulating diph- 
theritie laryngeal obstruction. The ehronie condition of the illness, the 
absence of hoarseness, except as the attacks recur, and roentgen-ray evi- 
dence will point to the true cause of the trouble. 

Differential diagnosis in many instances, as we have seen, can be 
made only after bacteriologie examination. In urgent cases this can 
often be promptly obtained by the study of smears of the false membrane 
stained with methylene blue or carbolfuchsin. If the case is diphtheria 
the specimen will show, in addition to fibrinous threads and the usual 
buccal flora, a few bacilli strongly suggesting the Klebs-Löffler organism. 
But the absence of the latter cannot be taken as reliable evidence that 
the disease is not diphtheria, so that cultural tests will have to be the 
deciding factor. 

To obtain the material for a culture, a swab is firmly rubbed along 
eee e hes the membrane, eare being taken not to toueh the 

c ) gue. The swab is then rubbed on the culture medium— 
Léffier’s blood serum—-and incubated for 12 or 18 hours at body tem- 
EE Se dor zs eulture will then be found to consist of 
2o prep theta drew E " 5 n. via colonies of diphtheria bacilli. 
and stained with methylene blu Chaat pro ds. ha pianoa ua quM 

The protoplasm of the b: illus Il a ERE 
E B lois n e bacillus wi take a blue stain and the granules 

í presence of the long or short organisms with 
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beaded ends, with the above method of staining, may be taken as positive 
evidence of diphtheria. This reaction, especially in young cultures, is 
sufficient for the general practitioner ; sometimes the differentiation be- 
tween the Hoffmann bacillus and the rare form of diphtheria bacillus 
that takes an even stain may have to be made. The Hoffmann bacillus, 
both in the smear and in the culture, appears as a short rod and is gen- 
erally arranged in parallel lines. It takes an even stain, is not beaded, 
and occasionally has an unstained septum across its center. Its colonies 
are more opaque than the diphtheria bacillus and it does not cause acid 
formation in a glucose medium. It is best, however, when these distine- 
tions are to be made, to submit the specimen to a trained bacteriologist. 

After the culture of the diphtheria bacillus has been obtained the final 
test is then made by inoculation into the guinea-pig, which usually dies 
within 36 hours. 

In view of this fact, and also because of the time consumed in obtain- 
ing a culture, it should be remembered always that, for safeguarding the 
public health, as well as for giving the patient the benefit of any doubt 
that may exist, the proper thing to do in a suspicious case of angina is to 
institute serum therapy at once, and then have the diagnosis clinched 
by bacteriologic evidence. This is all the more important inasmuch as 
neither positive nor negative cultures are absolutely reliable. It is known 
that the diphtheria bacillus may be present in the throat of perfectly 
healthy individuals and, as previously stated, that the first cultures may 
be negative in the presence of unmistakable clinical manifestations of 
the disease. 

Complications and Sequelae.—Cardiae and paralytic manifestations 
are the most constant complications of diphtheria. 

The poison elaborated by the diphtheria organism exercises its most 
powerful effects upon the heart, which is likely to be involved in prac- 
tically every case of the disease. Indeed, some authorities regard the 
eardiae manifestations as part of the symptom-complex, but inasmuch as 
the symptoms do not usually appear until after the acute stage is passed, 
that is, after the first week, and generally not until the third or fourth 
week of the disease, it seems reasonable to regard them as a complication. 

The mild heart symptoms are the same as those which accompany 
other infectious diseases—transitory arhythmia and accidental murmurs. 
Heart failure, that dreaded complication of diphtheria, may occur sud- 
denly at any time during the first two weeks of the illness, even in pa- 
tients who have shown no marked signs of toxemia, or it may take place 
during the operation of intubation or tracheotomy. This early heart 
failure usually occurs where there is early palatal paralysis, although 
it is known to appear even before any paralytic complications have set 
in. Heart failure may also be progressive, manifesting itself by a grad- 
ual weakening of the pulse, which has been bad from the first. Death 
may come suddenly without warning at any time during the acute stage 
of the disease or even during convalescence in both the severe and the 
apparently milder cases. 

As a rule, postdiphtheritie eardiae complications are preceded by 
foreboding signs such as unusual pallor, apathy, nausea and the fatal 
symptom of vomiting. The latter may be repeated for a few days after 
the onset, but usually there is epigastric constriction and pain together 
with preeordial diseomfort. On pereussion, the heart shows some dila- 
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tation, while auseultation reveals dull heart sounds with an occasional 
accidental murmur. The blood pressure falls, the pulse is small, soft, 
slow and irregular. The patient, retaining consciousness during this 
time, may pass away very gradually, or, as more generally happens, 
he may fail to rally from one of the recurring attacks of syncope. 

The danger of heart failure persists as long as there are signs of 
paralysis. In the absence of the latter the patient may generally be 
considered out of danger at the end of the fourth week; but late paraly- - 
sis occurring after that time is not unknown and must be taken into 
consideration in the treatment of convalescence and in the early days 
after convalescence. 

Among the direct results of the cardiac weakness are enlargement 
of the liver, and kidney involvement, sometimes with ascites; in rare 
instances one also finds thrombosis in the dilated heart with develop- 
ment of secondary emboli as in the brain, the larger vessels of the ex- 
tremities, the abdominal aorta or in the lungs. 

A peculiar characteristic of the diphtheria toxin is the production of 
paralytic phenomena which are pathognomonic of the disease. Early 
manifestations may be seen in the severe cases on the third or fourth 
day after onset in the form of paresis affecting the palate. But the 
complication is generally spoken of as postdiphtheritic paralysis since 
it is more apt to set in during the first and second week of convalescence 
—after the membrane has separated. It is more likely to affect children 
than adults and is more frequent following faucial and nasal diphtheria 
than when the lesions have been confined to the larynx and the trachea. 
The incidence of postdiphtheritie paralysis varies with the virulence of 
a given epidemic. Some authorities believe that it has become much less 
frequent since the introduction of serum therapy, while others claim 
that it has increased. The latter theory may be due to the greater at- 
tention and accuracy of observation accorded these phenomena, which 
were formerly often overlooked. But the increased frequency is more 
apparent than real, since it is probably due to the greater percentage of 
recoveries (owing to serum therapy) from the severe type of the dis- 
ease, which is more apt to develop paralytic manifestations than the 
milder cases. The mild type, however, is not entirely immune; in fact, 
severe paralysis with death has been known to follow after what seemed 
to be a very mild ease of faucial diphtheria. 

The paralysis usually begins at the site on which the diphtheritie 
membrane develops. Accordingly, the soft palate is most frequently 
affected. Even in those cases in which other paralyses take place later 
in the disease, such as accommodation paralysis, ataxia, paralysis of the 
extremities and the respiratory muscles, the earliest manifestations are 
those which affect the soft palate. 

Palatal paralysis may occur very early in the disease (about the 
fourth day), and is then due to muscular changes. Later on palatal 
paralysis is due to degeneration of the affected nerves (the palatine). 
The precocious type should be taken to predicate a more severe course of 
the diphtheria; it is often accompanied by cardiac symptoms and by 
the graver forms of paralysis. 

The first Signs of paralysis of the soft palate are a nasal twang to 
the voice and difficulty in swallowing, fluids being returned through the 
nose owing to incomplete closure of the nasopharynx. Inspection will 
show a lax condition of the pharynx and the uvula during phonation, and 
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there may also be diminished sensibility of the palatine mucosa. Isolated 
palatal paralysis, as a rule, persists for two or three weeks, rarely beyond 
that time. "The first sign of regression is improvement in the act of 
swallowing, followed later by resumption of the natural voice. Palatal 
paralysis is associated with paralysis of one or more muscles in about 
sixty per cent of diphtheria cases; it is most often associated with that 
of the ciliary muscles. 

Ciliary paralysis is next in frequency to the palatal affection. The 
patient usually complains of difficulty in accommodation ; although when 
he starts to read the letters appear plain, they soon become blurred. 
This loss of accommodation is a comparatively early manifestation. It 
may and usually does appear during the third week of the disease, but 
may not set in until the seventh or eighth week; it rarely persists longer 
than five, the average being about three weeks. In young children, un- 
able to read, this complication may often be missed. The phenomenon 
is occasionally accompanied by abductor paresis manifested by strabis- 
mus; less often it is associated with ptosis, and in rare instances with 
optie neuritis, 

The extremities are involved in postdiphtheritie paralysis almost as 
often as the muscles of accommodation, and in about one-third of all 
eases the paralysis is limited to these regions. The lower members are 
usually the first to be affected, the symptoms often beginning with a 
creeping sensation and weakness in the legs, ataxic gait, and diminished 
or abolished patellar reflexes. There are often some disturbance of sta- 
tion, anesthesia and hyperesthesia, especially in the distal portions of 
the member. Sometimes the process is arrested at this stage of ‘‘acute 
ataxia,” and normal conditions return in from four to six weeks. In 
more severe cases the ataxic symptoms are followed by paresis and de- 
generative paralysis of individual muscles (peroneus, ete.), the patient 
being unable to support the body. There is also flaccid paralysis with 
partial degenerative phenomena and associated involvement of the upper 
members as well as of the trunk and the nape of the neck. Even in the 
most pronounced cases recovery is the rule, especially after massive doses 
of antitoxin. But convalescence is often prolonged over two or three 
months, or more, and in some rare instances, especially after paralysis 
of the ulnaris, contractions may be permanent owing to atrophy of the 
interossei. 

The most distressing and most fatal type of postdiphtheritie paraly- 
sis is that of the respiratory muscles, the intercostals, especially of the 
diaphragm. In isolated paralysis of the thoracics the diaphragm re- 
mains almost immobile during respiration, the act being carried on 
chiefly by the intercostal muscles. Paralysis of the diaphragm is mani- 
fested by the absence of abdominal arching during inspiration, while 
if there is also a paresis of the abdominal muscles, expiration becomes 
increasingly difficult. Often there is an associated paralysis of the 
thorax which increases the distress and is frequently accompanied by 
dyspnea and paralysis of the larynx, necessitating tracheotomy. Death 
ensues either from respiratory paralysis or from aspiration pneumonia. 
Jochman observed this distressing generalized paralysis in 3.8 per cent 
of 130 cases of postdiphtheritie pareses. 

Paralysis of the pharyngeal muscles may also take place without gen- 
eralized paralysis. It can be recognized by loss of voice, with a peculiar, 
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high-pitched, rattling cough, a tendency to splutter while eating, and 
inability to swallow and to clear the throat. Food may pass into the 
larynx, producing complete sudden obstruction, or pneumonia may re- 
sult from particles of food entering the lungs. Ker reports a ease in 
which pulmonary tuberculosis developed after this type of "food pneu- 
monia." The condition is serious because of the danger of the patient's 
choking to death. In severe diphtheria this type of paralysis may occur 
early and in conjunction with palatal paresis. But it usually takes place 
during the fifth to the seventh week of the illness and generally disap- 
pears in about ten days. i 

In addition to these—the more frequent and important postdiphtheri- 
tic paralytie manifestations—paralysis of almost any nerve, either iso- 
lated or in association with other nerves, may result from the effeets of 
the diphtheria toxin. Fortunately, these pareses are rarely simultaneous 
but follow each other, the one appearing as the other improves. The 
prognosis is generally favorable, recovery being the rule. 

A much dreaded and often fatal eomplieation of diphtheria, whieh is 
especially liable to occur in the laryngeal eases, is bronchopneumonia, 
While it is mostly due to some other septic infection, particularly strep- 
tocoecic, it may sometimes be purely diphtheritie in character. The 
symptoms are persistently high temperature, rapid respirations and 
more or less eoughing. Fine erepitations may sometimes be made out, 
but more generally the physieal signs are obseured owing to intubation 
or traeheotomy. In spite of the relief to the laryngeal obstruetion af- 
forded by the latter, the eondition may spread, leading to death in two 
or three days. In the favorable cases, however, temperature and respira- 
tion subside gradually, reaching the normal in from ten days to three 
weeks, 

It may also happen that the ear becomes infected by way of the eus- 
tachian tube, resulting in ofitis media. The discharge, at first clear, 
soon becomes purulent and may also be hemorrhagic. It generally sub- 
sides completely and is very rarely so severe or extensive as to lead to 
mastoiditis; some authorities claim that it never occurs, but it has been 
observed in two cases in an experience of eleven years covering very 
nearly 21,500 eases. 

The toxic effects of the disease are also seen in the emaciation of the 
patient, increasing almost to cachexia, and in the nephritis which some- 
times appears as a complication of severe cases of diphtheria. Albu- 
minuria, as we have seen, is commonly regarded as one of the symp- 
toms of the disease, but in some instances, not necessarily only the 
severe cases, there is a true acute parenchymatous nephritis with exere- 
tion of large amounts of albumin (8 to 10 per cent), casts and leuko- 
cytes. As a rule, however, severe malignant diphtheria is accompanied 
by constant albuminuria of 2 to 3 per cent. The urinary output is re- 
duced, but not so much as in searlatina, specific gravity is increased and 
urobilinuria is not uncommon. The urine is rarely bloodstained. Diph- 
theritie albuminuria in the favorable cases (those that do not succumb 
to heart or other complications) usually subsides in two weeks, and in 
the lighter cases in two or three days; it very rarely develops into chronic 
nephritis. 

_ Association with Other Diseases.—Diphtheria is liable to be asso- 
ciated with one or more of any of the other acute infections, the most 
frequent combination being scarlatina, It may set in early in the scarlet 
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- fever, but in reality this is rather unusual. The pseudomembrane of 


early searlatinal angina is often so much like true diphtheria that, judged 
by the membrane alone, differentiation is almost impossible and ean be 
made only after repeated cultures. It is this type which furnishes a 
large percentage of so-called, but not actual, mixed infections. The fact 
that a positive culture is occasionally obtained from these cases does not 
necessarily indicate true diphtheria, since it may represent a diphtheria 
carrier who happens to have developed scarlet fever. At the same time, 
it is best to give these patients the benefit of any doubt that may exist 
and to administer antitoxin at once. This is especially advisable in fever 
hospitals, inasmuch as it at once wards oft the danger of diphtheria, at 
least during the acute stage of scarlet fever, and thus gives the patient 
a better chance of combating the scarlatina, which is not in any way in- 
fluenced by the antitoxin. 

It is from the third to the sixth week of the scarlet fever that the 
patients show the greatest susceptibility to diphtheritie infection. This 
eross infection is more liable to occur in hospital than in private prac- 
tice, since it may happen that a mild ease of diphtheria will go unde- 
tected and thus become the source of infection for other scarlatinal cases. 
The course of a diphtheritie infection developing in these cases differs 
in no way from primary diphtheria, except that the prognosis may be un- 
favorably affected owing to the weakened condition of the patient. At 
the same time, when the cross infection does occur in a fever hospital 
the prognosis is more favorable than in private practice because of the 
constant vigilance that prevails in a well-conducted hospital, which per- 
mits of prompt recognition as well as prompt treatment with antitoxin. 
On the other hand, scarlet fever developing on diphtheria may present 
an unfavorable outlook, inasmuch as the already damaged condition of 
the mucous membranes, especially of the throat, is apt to eonduee to 
the severer manifestations of scarlatinal angina. 

Measles also seems to show a particular predisposition to diphtheritie 
infection, the catarrhal condition presenting a focus of minor resistance. 
In the majority of cases the diphtheria accompanying measles is of the 
laryngeal type. The croup may be preceded or accompanied by nasal 
diphtheria. Loss of voice, dyspnea and contraction of the soft parts of 
the chest during the course of measles should at once arouse suspicion 
and eall for immediate serum treatment. The prognosis of the combina- 
tion is grave on account of the danger of bronchopneumonia. 

The same danger is present when diphtheria develops during whoop- 
ing cough. When thus associated the onset of the diphtheria is apt to 
be insidious, the pharynx remaining clear, and the first signs of the added 
trouble being obstructed breathing or a eatarrh in one or both nostrils 
with a profuse mucopurulent discharge, cultures of which reveal the 
diphtheria bacillus. The diphtheritie process, after persisting for some 
days, often spreads to the pharynx, resulting in an acutely serious con- 
dition; or faucial or laryngeal diphtheria may also develop without the 
primary nasal invasion. r ] 

Diphtheria sometimes develops during fyphoid fever and is apt to be 
mistaken for laryngeal manifestations of the latter. Symptoms or laryn- 
geal stenosis during typhoid fever should arouse suspicion and, unless 
diphtheria can be absolutely ruled out, should be combated by the prompt 
use of antitoxin. 
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The association of varicella and diphtheria is not uncommon but is 
of little import as affecting the diphtheria. Acute anterior poliomyelitis 
with diphtheria is a more serious combination. During the epidemic of 
the summer of 1916 the two diseases were often associated and proved 
fatal in a number of instances. 

Clinical Varieties.— Variations may occur, from the severely malig- 
nant type of diphtheria which yields neither to serum therapy nor to 
cardiac stimulation and runs a fatal course in three or four days, to the 
less malignant type, which, with prompt administration of antitoxin, may 
result in recovery, but in which the postdiphtheritic manifestations delay 
convalescence and continually threaten life, and to the benign catarrhal 
type presenting merely a catarrhal or follicular angina, diagnosable 
mainly by baeteriologie cultures. : 

In the malignant type the invasive symptoms may be insidious, and 
the throat unobtrusive, although examination on the first day will reveal 
the presence of the typical membrane; or the invasion may be sudden 
and stormy. The membrane rapidly develops on the tonsils, the uvula 
and the soft and hard palate, and may extend to the nose, from which 
visible particles often protrude or are emitted on blowing the nose; it 
may also settle around the anterior nares and on eroded surfaces around 
the corners of the mouth. Hemorrhagic tendency is a feature of the very 
severely malignant faucial diphtheria and extends into the skin surfaces, 
especially those of the extremities, the trunk and the forehead. 

The patient's appearance is marked by extreme pallor, apathy and 
stupor. He breathes through the mouth, emitting a characteristic fetid 
odor. The membrane spreads widely over the fauces and tonsils and is 
of a dirty gray color with dark, hemorrhagie central areas. 

The pulse is rapid, and extremely soft and irregular. There is often 
a tendency to vomit, a very bad prognostie sign. Death generally re- 
sults from cardiac failure and may be sudden, due to the strain of 
vomiting, or it may be slow, occurring as late as the second week, or 
later, accompanied by manifestations of severe toxemia, paralysis of the 
heart or of other muscles, or a low form of bronchopneumonia. The 
fever in the more favorable cases may rise to 102° F. (38.9? C.), but it 
soon falls and remains around 100? F. (37.8? C.). The liver and the 
spleen are swollen, and kidney involvement is manifested by albumin and 
easts in the urine. On about the sixth day the membrane begins to sepa- 
rate and the temperature soon returns to normal. But the patient is 
listless, emaciated, pale and weak. "Tbe.edema of the neck subsides and 
the swelling and tenderness of the glands disappear. The membrane may 
separate in a mass, although sometimes it fades away so gradually that 
it is difficult to determine just how long the process lasts. 

Convalescence is slow and often protracted by postdiphtheritie mani- 
festations, especially paralysis of the muscles of the soft palate or of the 
pharynx, and by eardiae arhythmia. 

The benign catarrhal type of faucial diphtheria is diagnosable mainly 
by bacteriologic cultures. It generally runs a rapid course; although 
the temperature may rise to 102.2? F. (39° C.), it nearly always sub- 
sides in two or three days. This type may, however, develop into laryn- 
geal eroup, so that it is imperative to give all eases of angina developing 
in a diphtheritie environment antitoxin treatment. j 

In addition to this mild variety of faucial diphtheria there is an aber- 
rant type which results from secondary pyogenic infection and which 
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may lead to severe parenchymatous tonsillitis in which the tonsils are 
eovered with the false membrane, and the mueosa of the soft palate and 
of the hard palate is red and edematous, interfering with respiration 
and with swallowing. The tonsillar swelling usually subsides and only 
rarely is there abscess formation which, if it occurs, necessitates incision 
and drainage. 

Extension of the diphtheritie membrane from the fauces to the nose 
occurs in about twenty per cent of cases; but nasal diphtheria may also 
be a primary manifestation of the disease. This type is particularly 
dangerous and is more generally, fatal than the faucial type. Because 
of the difficulty of its early recognition, treatment is apt to be delayed, 
unless the membrane happens to localize within the nostril and can be 
seen on examination. Otherwise there is nothing that would arouse 
suspicion that the rather severe nasal catarrh, with more or less marked 
constitutional symptoms, is due to the presence of the diphtheria bacillus 
on the nasal mucosa, until the advance of the disease leads to unusual 
prostration, and the discharge from the nose assumes a serosanguineous 
character; often the discharge of a fragment of membrane is the first 
hint of the true nature of the disease. By this time the toxemia will 
already have had a chance to get in its destructive work. If, however, 
simple nasal diphtheria is recognized early and is promptly treated with 
antitoxin there is no reason why it should be any more dangerous than 
the simple faucial disease. With a history of exposure to diphtheritie 
infection, every discharging or dirty nose should be considered as a prob- 
able ease of diphtheria and should have antitoxin treatment at once. 

Sometimes infection is carried by way of the eustachian tube to the 
ear, which presents inflammatory symptoms and, at times, contraction of 
the ear drum. The onset of diphtheritic otitis is usually insidious, not 
making its appearance until the faucial or pharyngeal diphtheria is on 
the wane. The symptoms are gradually increasing pain in the ear, often 
progressing quickly to perforation of the ear drum, and the discharge 
of a seropurulent or sanguinopurulent secretion. The prognosis of diph- 
theritie otitis is generally favorable; it rarely develops into mastoiditis 
and hardly ever leaves any traee of impaired hearing. Diphtheria may 
also attaek the tongue and the mouth, but the eondition is very unusual. 

Laryngeal diphtheria or croup, like the nasal variety, is dangerous 
because of the difficulty of inspection and the consequent delay in serum 
treatment. The infection may be primary, or it may result from in- 
fection from faucial diphtheria. In the primary type the usual consti- 
tutional symptoms are often wanting, either because death may ensue 
from obstruction before the symptoms of toxie absorption have had a 
chance to appear, or because the larynx, compared to the pharynx, pos- 
sesses a weaker power of absorbing toxins. 

Laryngeal diphtheria is more apt to occur in very young children 
than in older ones, and, in view of the narrowness of the infantile larynx 
and the tendency to convulsions, laryngeal croup is always a serious 
matter in a young child. As a rule, the first indication of the trouble 
is huskiness of the voice with a typical barking, ‘‘brassy’’ cough, soon 
succeeded by loss of voice, inspiratory stridor, recession of the soft parts 
of the chest, cyanosis, restlessness, and rapid, weak, irregular pulse. 

Very often the condition is preceded by a cold in the head, of one 
or two days’ standing, which differs very little from an ordinary rhinitis, 
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except that the diphtheria bacillus will be found in the secretion; or the 
diseharge may be seropurulent and the resulting excoriation around the 
nose may arouse suspieion of the nature of the secretion. 

In older children and in adults extensive involvement of the larynx, 
the trachea and even the bronchi may occur unaccompanied by urgent 
symptoms; the patient may cough up membranous casts of these struc- 
tures, and recovery may take place without any operative interference; 
in the severe toxic cases the patient dies, not from the diphtheria, but 
from cardiac failure. 3 

Laryngeal diphtheria is the type most likely to develop when diph- 
theria supervenes as a secondary manifestation of one of the other acute 
infections, especially measles and whooping cough, the combination being 
particularly serious on account of the tendency to bronchopulmonary 
involvement presented by the primary, as well as by the secondary—the 
laryngeal—diphtheritie infection. 

Bronchopneumonia, in fact, represents one of the great dangers of 
diphtheria of the larynx, either through invasion of the diphtheritie or- 
ganism or from secondary pyogenic infection. Very often the compli- 
cation is the direct cause of death, and at autopsy in such a ease the 
membrane will be found on the trachea, the bronchi and even on the 
bronchioles. During life the membrane may be coughed up, although 
this is not as usual now as formerly, before the introduction of anti- 
toxin, and occurs only in advanced and neglected cases. Sometimes 
the separation of a larger piece of membrane in the trachea or larynx 
may cause suffocation, which can be relieved only by immediate 
tracheotomy. 

In most eases tracheotomy, if performed between the second and 
the fourth day, and the prompt administration of antitoxin lead to a 
rapid regression of the distressing symptoms. The fever subsides in two 
or three days, the diphtheritie process is inhibited, and particles of 
membrane are coughed up through the tube or cannula; generally the 
tube ean be removed in two or three days. 

In cases that do not come to treatment until the fifth or the sixth 
day, tracheotomy may relieve the local symptoms, but serum therapy 
instituted as late as that will scarcely modify the systemic effects of 
the toxemia, especially on the heart, so that the condition generally. de- 
velops the severely malignant pieture of diphtheria, ending in death. 
This is because the toxin of the diphtheria bacilli is no longer confined 
to the blood stream, and therefore cannot be neutralized by antitoxin 
even though it may be injected intravenously. 

Tracheal diphtheria is the type in which the exudate and the inflam- 
mation are below the glottis; the voice is then, of course, not affected 
and the cough will not be croupy. The symptoms of obstruction, how- 
ever, may be just as marked as in laryngeal diphtheria. The tempera- 
ture remains elevated, especially if the lungs are involved, but when the 
laryngeal and tracheal affection is associated with the faucial and nasal 
types of diphtheria, the temperature remains consistently normal unless 
there is pulmonary involvement. Adenitis is present only when the 
laryngeal infection is an extension from the throat and nose. 

As already indieated, the diphtheritie membrane may develop any- 
where on abraded mucous or skin surfaces. Cutaneous diphtheria is 
more common among children than among adults, and most frequently 
develops on the anal and genital regions in the form of small ulcers which 
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generally heal quickly, or in the form of a membrane with considerable 
edema of the surrounding parts. The membrane may develop on the 
conjunctiva, either directly or from infection from the faucial or nasal 
type of the disease. The eye symptoms in such cases vary according to 
the deep or superficial character of the affection. In the presence of 
diphtheria elsewhere, any eye symptoms should receive attention. 

Wound diphtheria results from infection of a wounded surface either 
from scratching or from contagion from a case of diphtheria. Postdiph- 
theritie paralysis is not unusual in such cases, and it is interesting to 
note that the paralysis begins in the affected parts, as, for example, 
paralysis of the thumb when that member has been the site of infection. 
The fingers are often infected, especially in young diphtheritie patients 
who are apt to put the fingers into the mouth; often in this way faucial 
diphtheria develops from transference of the membrane that has de- 
veloped primarily on the fingers; and the physician’s fingers, while per- 
forming intubation, may be infected in this way through some slight 
wound. The result is usually a more or less painful bleb which bursts 
and results in a sore covered with specks of diphtheritie membrane. 

Treatment.—A logical sequence of topics in the discusion of diph- 
theria would require treatment to precede diagnosis, for, as has been 
already indicated, to treat and then diagnose is the’ one safe method 
when the physician is confronted with a throat which arouses the slight- 
est suspicion as to its innocent nature. Conformity, however, demands 
that treatment be considered at this time. 

PrROPHYLAXIS.—The desirability of actively immunizing all children 
is no longer controvertible. It has not only been responsible for a 
marked reduction in morbidity and mortality in communities where it 
has been systematically applied, but in some it has actually eliminated 
diphtheria for as long as three or four years. It may now be regarded 
as being as effective as vaccination against smallpox or typhoid fever. 

While credit is given to Theobald Smith for first suggesting active 
immunization by a toxin-antitoxin, von Behring, whose name will en- 
dure for all time as the discoverer of the antidiphtheritie serum, was 
the first to put it to practical use. His preparation was said to have 
been the undiluted toxic broth, with its toxin nearly neutralized by 
antitoxin. He never, however, gave a clear explanation of how he pre- 
pared or standardized it, and the breaking out of the war delayed 
further study and its use in Europe. : 

Park and the late Zingher were the first in Ameriea to appreciate 
the value of active immunization; and by the Schick test they were able 
to determine the susceptibility of children, and by a retest to note the 
changes in the human response to injections of toxin-antitoxin. They 
demonstrated that immunity developed in about 85 per cent of those 
receiving three injections of their 3 L -+ preparation at intervals of one 
week, and by 1917 they realized that it lasted in the majority of cases 
for at least several years. They also tried intervals of two weeks, but 
the results were only moderately better. í 

In 1918, Park and his associates began an extensive campaign to 
immunize the whole child population of the city of New York. Their 
earlier work was confined chiefly to children of school age, because 
parents were unwilling to have the injeetions given to babies or young 
ehildren. Severe systemie and local reactions about this time prompted 
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them to dilute the toxin before adding antitoxin, and they found that 
when as little as 0.1 L+ dose of toxin was given in the injections, the 
immunizing effect was as great as when 3 to 6 L+ doses were used. 
Smaller amounts of toxin were less immunizing. They soon standard- 
ized their preparation, on finding that the maximum effect was pos- 
sible when the toxicity in the human dose killed a 250-gram guinea-pig 
in about four weeks. This new preparation gave much less local reac- 
tion in children of school age and has since become recognized as being 
the standard toxin-antitoxin preparation. 

The latest report from New York City is that more than 500,000 
school children have been given toxin-antitoxin, and owing to an in- 
tensive drive to stamp out diphtheria, inaugurated by the Commissioner 
of Health, Dr. Wynne, more than 250,000 infants and pre-school chil- 
dren have received it. A very material reduction in the incidence of 
diphtheria has resulted. 

It was soon realized that, while toxin-antitoxin was entirely effec- 
tive in producing active immunity against diphtheria, it was also capa- 
ble of causing severe reactions under certain conditions. First in im- 
portance was that the horse serum in the antitoxin part of the 
combination was a constant factor in the production of sensitivity or 
anaphylaxis in those already sensitive. To overcome this, antitoxin 
made from goat serum was used but was discovered to be impractical 
for production on a large seale. 

On one occasion, 42 students in two colleges near a large New Eng- 
land city manifested severe local and constitutional symptoms as a re- 
sult of the administration of toxin-antitoxin which had previously been 
exposed to very low temperature. An investigation revealed that pro- 
longed exposure to a temperature below freezing is eapable of causing 
the dissociation of the toxin from the combination. This episode and 
others inspired studies which led to the development of more stable 
and less toxie substanees. 

The most conspicuous effort in this direction came when it was found 
that formalinized toxin could be used to advantage in human immuni- 
zation against diphtheria. Salkowski in 1898, and Lowenstein in 1924 
deseribed the aetion of formalin on soluble toxins. Glenny and Sud- 
mersen in 1921, and Glenny, Allen and Hopkins in 1923 proposed that 
formalinized toxins be used. Independently of each other, in 1923, 
Glenny and Hopkins in London, Ramon in Paris, and Park and asso- 
ciates in New York began to test the value of toxoid preparations. In 
1922, Ramon, at the Pasteur Institute in France, found that when anti- 
diphtheritie serum was added in varying proportions to diphtheria 
toxin, a gradually increasing opalescence appeared, and after a few 
hours at ordinary temperature a definite flocculation became evident. 
This flocculation invariably appeared first in the tube in which toxin 
and antitoxin most nearly neutralized each other. Ramon considered 
this a specific reaction depending on the interaction of an antigen and 
its antibody. He further found that a toxin which has lost some of its 
toxicity by exposure at room temperature, or by other means, might 
retain its floeculating properties unimpaired. 

While immunizing a series of horses for the production of anti- 
diphtheritie serum, Ramon realized that the antigenic value of a toxin 
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did not depend upon its toxieity but was in elose relation to its power 
of flocculation. This was the early development of what Ramon ealled 
anatoxin, but which has since been referred to as toxoid by English- 
speaking nations to avoid confusion with antitoxin. 

Since Ramon's first announcement the literature has been voluminous 
in diseussing toxoid, and there is every reason to believe from the vari- 
ous series of cases in which it has been used that it has partially, if not 
entirely, overcome some of the objectionable effects of toxin-antitoxin. 
As a result the trend seems to be toward toxoid as the substance of 
choiee in the produetion of aetive immunization against diphtheria. 

It has been shown, however, that toxoid may cause local and gen- 
eral reactions in older children. So far these reactions are apparently 
allergic in nature, and the opinion seems to be general that they are 
only unpleasant and never dangerous. On the other hand, young chil- 
dren very rarely give local or general reactions. This fact is most im- 
portant because it is the pre-school child that is most susceptible to 
diphtheria, and it is in this group that any prophylactic measure finds 
its greatest usefulness. Mortality statistics seem to indicate that it is 
conservative to state that the immunity of one child for the first five 
years of life is equal in its effect upon the diphtheria death rate to the 
immunization of three school children. 

Older children and adults may be immunized with toxoid, but it is 
recommended quite generally that a test for sensitiveness to diphtheria 
proteins be made before the immunizing injections are begun. This 
test may be earried out either alone or as a control for the Schick test. 
A small vial of diluted toxoid 1 to 20 is furnished by the manufacturers, 
and 0.1 ee. is inoculated intraeutaneously, as for the Schick reaction. 
A loeal area of redness at the site of the inoculation more than one-half 
inch in diameter, appearing within three days, is interpreted as a posi- 
tive reaction and indicates that the individual may give a local or gen- 
eral reaction to toxoid. These persons may receive toxoid in smaller 
doses, the first dose ranging from 0.2 to 0.5 ee. of the 1:20 dilution, 
depending upon the degree of reaction to the intraeutaneous test. Sub- 
sequent doses may be given at intervals of two weeks and may be doubled 
if the loeal reaetion from the preeeding dose was not more than three- 
quarters of an ineh in diameter. Reaetions up to three inches in diam- 
eter call for a repetition of the first dose, while more severe reactions 
should cause the subsequent dose to be reduced. According to Defries 
these reaetors are more easily immunized than individuals who are not 
sensitive to the diphtheria protein. 

The extreme susceptibility of the pre-school child has long since 
eliminated the preliminary Schick test of immunity. For this reason, 
there seems to be no objection at all to immunizing pre-school children 
routinely with two 1 ee. doses of toxoid given at an interval of three 
weeks. However, it is well even in this group to test for sensitiveness 
if there is any reason to believe that the young child is allergie. 

In older children it seems to be desirable to perform a preliminary 
Schick test, because it is equally well recognized, especially in urban 
communities, that the older children become increasingly immune 
through contact with carriers, or because of the fact that they may 
have been carriers themselves. The preliminary Schick test in older 
children has the additional advantage of separating those who are 
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allergie from those who may be immunized without fear of loeal or gen- 
eral reaetions. : € 

Ramon has suceeeded recently in raising the intrinsic antigenic 
value of anatoxin (toxoid) by modification of the bouillon in which the 
toxin is elaborated. Using this improved toxoid in 1.5 and 2 ee. doses 
has resulted in the production of immunization in 100 per cent of a series 
of children. Not only has the Schick test remained negative, but the 
antitoxie titer has been higher than in children immunized in the usual 
way. Ramon also suggests that a fourth dose of toxoid be given one 
year after the initial series in all children who are still Schick positive. 
In 500 children immunized by Ramon, 5 per cent who remained posi- 
tive were reduced io 0.2 per cent by a fourth injection. It is probable 
that the present procedure of using toxoid will be modified to conform 
with these later observations. 

Schick Test—In private practice the Schick test is usually per- 

formed with material obtained from one of the manufacturers of bio- 
logicals. Mix the bottle of saline solution with the bottle containing 
the small amount of diphtheria toxin. These amounts are put up by 
most manufacturers so that when they are mixed, 0.1 ec. contains 1/50 
of the minimum lethal dose (amount necessary to kill a 250-gram 
guinea-pig). The mixture of saline solution and toxin should be well 
shaken. The flexor surface of the forearm, where the test is usually 
performed, should be cleansed with alcohol, acetone, or ether. With a 
fine gage needle and glass syringe graduated in tenths of a cubic centi- 
meter, 0.1 ec. of this mixture should be injected intradermally. It is 
very important that the injection be made intradermally and not sub- 
eutaneously. If the needle is intradermal the injection will result in 
an elevated wheal of the superficial layers of the skin. If this wheal 
does not appear the needle is subcutaneous and the test will be unre- 
liable. Skill in the technic of performing this test may be acquired by 
practicing with sterile water. Obviously asepsis should be practiced 
in the performance of this test in order to secure uniformly satisfac- 
tory results. The reaction from this test usually appears between 24 
and 48 hours and is at its maximum in from three to five days. If 
there is no reaction in 72 hours the test may be considered as being 
negative. At the end of one week, the area of a positive reaction re- 
sembles a bran-like flaking of the cracked epithelium. When the reac- 
tion is at its maximum there is a central indurated area surrounded by 
an areola of redness which may be an inch or more in diameter. It is 
important to distinguish the true reaction from the pseudoreactions 
which are found in a small percentage of older children and adults. For 
this purpose 0.1 ec. of a control solution should be injected coincident 
with the Schick toxin in a corresponding position into the opposite fore- 
arm. Schick control (heated and diluted diphtheria toxin) is supplied 
in 5-ce. rubber-diaphragm-capped containers. 
. The consensus of opinion is that all children, excepting those show- 
ing decided allergic tendencies, should be given the benefit of active 
Immunization against diphtheria during the pre-school age (six months 
to six years) without a preliminary Schick test. The best means of 
accomplishing this is by the administration of not less than two, or not 
more than three 1 ce. doses of diphtheria toxoid (Ramon anatoxin) at 
intervals of three weeks. 


Children of the school age and adults show more local and general 
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reaetions to the baeterial protein of toxoid, so that an intradermal test 
for sensitiveness should be performed before administering the im- 
munizing injections. If evidence of sensitiveness appears within three 
days after the intradermal test, the doses of toxoid should be altered 
and given as follows: 0.1, 0.25, 0.5, 1, and 1 ec. of diphtheria toxoid at 
intervals of one week instead of three weeks. "The great susceptibility 
of the pre-school child justifies the elimination of the preliminary 
Schick test, but it is desirable to perform a preliminary test on older 
children, especially in urban communities where the opportunity is 
favorable for aequiring aetive immunity from exposure to attenuated 
infections. On the other hand, rural children show a greater suscepti- 
bility to diphtheria as indicated by more Schick positives than city chil- 
dren. This is because they are not as exposed as urban children, and 
consequently do not acquire immunity through exposure. 

In the presence of what appears to be a ease of diphtheria, the isola- 
tion of the patient is imperative under the same general measures as 
those described for the scarlet fever patient (Chap. 12, this volume). 
Quarantine is not essential since cultures of exposed persons are always 
taken, and if these are found to be negative and there are no symptoms 
of the disease, there is no necessity for detaining the subjects. 

The indiseriminate protection of eontaets by the administration of 
antitoxin, as was practiced for many years after its introduction, is no 
longer considered desirable. In institutions harboring a number of 
children, or in general hospitals where the facilities for separating con- 
tacts are limited, and where, owing to reduced resistance, the suscepti- 
bility of the contacts is greatly increased, the use of prophylactic in- 
jeetions of antitoxin may be justified. Otherwise, the use of antitoxin 
for passive immunization has many disadvantages and is by no means 
as effective as it was formerly thought to be. The protéetive value 
does not extend beyond three weeks; in faet, it has been known to last 
as short a time as eleven days. In view of this it must be borne in mind 
that the sensitization produced by the serum may result in anaphylaxis, 
which experience has shown may develop in those who have had an 
immunizing dose and later require a eurative dose of the antitoxin owing 
to the subsequent development of diphtheria. Moreover, we have in the 
Schick test a method with whieh the susceptibility of those who have been 
exposed to the disease ean with reasonable eertainty be determined. 

Separation and isolation of contacts, culturing the throat, and care- 
ful examination and inspeetion of the throat twice daily for the length 
of the ineubation period, with the prompt administration of antitoxin 
at the slightest sign of trouble, are more advantageous than the indis- 
eriminate use of antitoxin in the prophylactic treatment of contacts. 
If these measures are not feasible, passive immunization may be de- 
sirable, espeeially for those who give a positive Schick test. 

The immunizing dose of antitoxin varies from 1000 to 1500 units, 
the larger dose being given to inmates of institutions or when exposure 
has been prolonged for five or six days. Infants from six to twelve 
months should have from 500 to 1000 units, while for those less than six 
months the dosage may be reduced, down to 100 units for the new-born 
child, should it be found desirable to immunize such young children. 

The injection is given intramuseularly and is ordinarily not followed 
by any reaction, except perhaps a very little local discomfort, a tem- 
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porary rise of temperature and sometimes a transient urtiearial, mor- 
billiform or scarlatiniform rash. 

Contaets, partieularly young ehildren, often appear to be suffering from 
a cold, which frequently proves to be diphtheria. Such a child should re- 
ceive a curative dose and should be cultured and kept under observation. 

The curative dose may be given intramuscularly or intravenously. The 
subcutaneous method has fallen into disuse owing to its slow absorption and 
to the greater and more prolonged discomfort attending the injections. 

The intramuscular injection is simple, causing a minimum of discom- 
fort; its action is, moreover, prompt and efficacious. The point of elec- 
tion is the anterior external surface of the thigh at the juncture of the 
upper and median thirds. The site, after being cleansed, is painted with 
tincture of iodine; the needle is then thrust well into the muscle, and 
unless the fluid is forced in with too great rapidity, little pain will be 
experienced. The wound should be closed with a small pledget of cotton 
and eollodion. 

In view of the fact that we are not in a position to determine with 
accuracy the virulence of a given attack, that is to say, the definite 
amount of toxemia with which we have to deal, the dosage will always, 
to a certain extent, be empirical, based largely upon experience. While 
in general large doses are desirable, certain factors enter into consid- 
eration. These are the general condition of the patient, his age, the 
duration of the disease, the location and extent of the diphtheritie 
process on the day the antitoxin is administered, the patient’s suscepti- 
bility and the virulence of the organism. We have no way of dealing 
with the last two, so that they need no further consideration. 

The effect of the toxemia on the particular individual must be con- 
sidered in estimating the amount to be given. Two patients who have 
been attacked at the same time under the same conditions may present 
widely differing degrees of toxemia, the one showing marked pallor, list- 
lessness, prostration, together with pronounced glandular enlargement 
and albuminuria, while the other is not nearly so severely affected. The 
former will, of course, require a larger dose than the latter. But the 
amount should never be reduced below a certain working minimum to 
meet the probable requirements of a given case. 

The age of the patient is of importance only in that infants under two 
years of age should have about half the amount necessary for older chil- 
dren and adults. The dose should rarely, if ever, be less than 5000 units. 

As to the duration of the disease, it is a matter of common experience 
that antitoxin given after the third day is much less efficacious and will 
require a larger dose than if given earlier. Therefore, in order to insure 
the best results in arresting the disease and the avoidance of compli- 
cations and sequelae, the rule to be observed is early administration and 
a sufficient dose at the first injection. In general, it may be said that a 
larger dose than necessary does no harm, but an insufficient amount may 
result in the death of the patient. Usually one dose suffices to prevent 
the spread of the membrane; but if after from 12 to 24 hours the mem- 
brane appears to be extending and the general condition fails to improve, 
a second dose should be given. 

Tonsillar cases in which the membrane is limited and the case is ex- 
amined on the first day will require 10,000 units; if there is the least 
sign of dyspnea, 20,000 units must be given. <A ease examined on the 


second day of the disease should have at least 10,000 units, and after 
that 20,000 units or more should be given. 
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In nasal eases where there is but slight moisture from the nares and 
diagnosis is made by cultures only, the dosage, if administered on the 
first day of the disease, should be 10,000 units or more, according to 
the time that has elapsed from the onset of the disease and the insti- 
tution of serum therapy. However, in nasal cases where there is a 
distinct membrane with discharge and signs of toxemia, 20,000 units 
should be given as an initial dose on the first day of the disease, in- 
ereasing to 40,000 if seen as late as the third day. 

The maximum total dosage that may be given to an individual during 
the course of the disease is limited only by the supply available for a 
single case rather than by any ill effects that may result from large 
doses. As much as 300,000 units have been given (subcutaneously), 
resulting in recovery. 

With the proper technic carried out with antiseptic precautions and 
the use of a reliable sterile serum, complications do not occur from the 
use of antitoxin. Abscess formation at the site of injections is rare, 
especially if the intramuscular method is used, which avoids the marked 
and persistent soreness that follows the subeutaneous method. 

Intravenous administration of antitoxin is particularly useful in the 
treatment of late, advanced cases. It has also been used with excellent 
results in moderately severe cases. It presents the great advantage of 
prompt action and of requiring a smaller dose than the other methods, 
and is therefore less expensive. Its prompt effect is readily explained 
when we consider that it is through the blood that the antitoxin is dis- 
tributed to the place where it binds and neutralizes the toxins; it thus 
further prevents the toxin from passing out into the tissue cells. Park 
eonsiders that 5000 units given intravenously are as effeetive as 20,000 
given subeutaneously. Six hours after the injection the blood contains 
20 units per ee. of blood as against 2 units per ee. of blood after sub- 
eutaneous administration of the serum. "The membrane disappears more 
quickly; the patient feels well; the bacillus also disappears from the 
body sooner, and therefore the number of earriers is reduced; further- 
more, fewer heart failures and fewer cases of paralysis follow during 
the course of the disease. 

The injeetion ean be made in the vein of the arm, but when this is 
not easily done, as in young ehildren, where, owing to the smallness of 
the vein, it will often be necessary to cut down to it, the external jugular 
forms a convenient site for the injection. There is generally less pain 
during and after the administration of antitoxin by this method than 
by the other routes. Antitoxin of high poteney should be used, say 2000 
units per ee. and diluted about one-half with physiologie saline solution 
(the dilution being made in the laboratory), warmed to a little above 
body temperature and placed in an ordinary 5 or 10 ce. glass syringe 
at the time of making the injection; for children a No. 22, and for adults 
a No. 19, gage can be used. For ordinary cases, with membrane on both 
tonsils but not extending to the pillars, a dosage of 3000 units should 
suffiee and need not be repeated; for more extensive involvement a 
single dose of 5000 should prove effective. In the more advanced and 
very desperate eases, 10,000 and even 20,000 units should be used. 
Sometimes in this type of patient it has been found advantageous to 
use both routes, that is, to reénforce the intravenous with the intramus- 
eular injeetion of the serum. 
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Moreover, in spite of the faet that the subeutaneous injeetion of 
antitoxin has been almost entirely replaced by the intramuseular or 
intravenous route, Ramon and his associates, who reported their obser- 
vations in an unusually virulent type of diphtheria in Europe, suggest 
that, in giving the single large initial dose generally advocated, one- 
half be given subcutaneously and the other half intramuscularly. In 
this way the more slowly utilized subcutaneous antitoxin serves to sup- 
plement the intramuscular antitoxin as it becomes less concentrated in 
the blood stream. The effect of the antitoxin is thereby prolonged over 
a greater period than if either route is used alone. 

If a high potency serum is used very little reaction results from its 
administration intravenously ; any reaction that does oecur is but transi- 
tory and not worthy of consideration in view of the advantages the 
method presents. The only disadvantage is the delicate technic, which 
requires experience and skill. 

A serum reaction from the injection of antitoxin results in a varying 
percentage of cases. The effect is manifested by an urticarial, mor- 
billiform or scarlatiniform eruption accompanied by general malaise, 
fever, nausea, vomiting, violent itching, joint pains and sometimes edema. 
It is self-limited, requires no special treatment and is never serious. 
This reaction may appear as late as two weeks after the injection of 
serum. 
Anaphylaxis, or serum sickness, on the other hand, is of moment in 
that it may lead to collapse and death. On the whole it is very rare, so 
that the urgent necessity of administering antitoxin entirely outweighs 
any danger that may be connected with its use. Indeed, in the face of 
a genuine Klebs-Lóffler infection, we know of no contraindication to the 
use of antitoxin. Some persons who have been sensitized by a previous 
dose of the serum, and others suffering from what is known as horse 
asthma exhibit a tendency to develop serum sickness. A skin test is 
useful for detecting such individuals. The test is made either by scari- 
fying the skin and applying a little serum or by injecting about 0.1 ce. 
of the serum intradermally. The appearance of an urticarial reaction 
in from 2 to 15 minutes indicates susceptibility. Such persons should 
be given serum treatment under special precautions and only after care- 
ful consideration as to which is the lesser of the two evils. 

When the skin test indicates hypersensitiveness it is an indication 
that we may be confronted with a rather perplexing problem. We have 
to decide whether the danger of the serum reaction is equal to the diph- 
theritic infection. Fort contends that in most instances it is not. Park 
summarizes the consensus of opinion very nicely when he says, “‘I be- 
lieve we are justified, without waiting for the result of an intracutaneous 
test, In giving an immediate intravenous injection in every severe case 
of diphtheria, unless we see evidences of status lymphaticus or obtain 
a history of asthma.’’ 

: “<The reaction from an intravenous injection is also not dangerous 
in the great majority of cases if the antitoxie globulin is given very 
slowly and is stopped at the first appearance of symptoms.” 

Even after a larger dose of antitoxin, we need have no special fear 
of reinjecting antitoxin or serum." 

t^. .. the lesser sensitization given by toxin-antitoxin was in all 
probability a nearly negligible factor.” 

Coca, Walzer and Thommen quote Park in saying **that the inci- 
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dence of the positive cutaneous reaction varies greatly with sera from 
different horses. With one serum, for example, about sixty per cent of 
the individuals tested reaeted positively, previous to the administration 
of the serum; with another serum, thirty-five per cent reacted, and with 
a third serum only ten per cent." 

This observation is, of course, to be considered in connection with 
Park’s earlier experience with Throne, namely, that the serum of some 
pers causes more general serum reactions (serum disease) than that of 
others, 

These authors infer from the report of Park that even a marked skin 
sensitiveness to horse serum is not reliable evidence of a constitutional 
sensitiveness that would contraindicate the administration of therapeutic 
serum. The same authors contend that ‘‘the ordinary serum disease fol- 
lowing a first administration of horse serum is rarely of such severity 
as to threaten the life of the patient, but the ‘immediate’ reaction follow- 
ing a repeated injection has actually caused death; and it is in this sit- 
uation that the physician is apt to be most apprehensive and, as we shall 
see, most helpless. Fortunately, the frequency of the ‘immediate’ reac- 
tion is so inconsiderable that it seems proper to disregard the danger of 
it when the need for reinjection of serum appears urgent. On the other 
hand, such reinjection (after an interval of one week or more) should not 
be undertaken lightly.’’ 

They also remind us that the former procedure of desensitization by 
repeated subcutaneous injection of small doses of horse serum into horse- 
atopie persons would not induce an important increase in the tolerance 
to the serum within a few hours or even days. Moreover, when the fact 
is recalled that 0.05 ee. of horse serum is known to have caused death 
in a hypersensitive person and much smaller quantities have produced 
severe reactions upon intracutaneous injection, it is evident that the 
procedure of ‘‘desensitization’’ (or, better, hyposensitization) is wholly 
inapplicable when it is desired to administer therapeutic horse serum 
to an individual who is known, clinically or by the ophthalmic test, to 
be atopically sensitive to it. 

From this then, in an unquestionable case of diphtheria, we have no 
choice but to give diphtheria antitoxin. It is well to have available a 
syringe loaded with from 0.06 to 1 ce. (1 to 15 minims) of a 1: 1000 solu- 
tion of epinephrine, diluted with sterile saline solution, to be administered 
in the event that immediate symptoms of reaction occur. 

For relapses some caution is required in estimating the dosage of anti- 
toxin. Although most authorities claim that these are apt to be milder 
than the original attaek, and for that reason feel justified in hesitating 
to give the antitoxin unless the symptoms are alarming, the author eon- 
siders that in the face of a genuine second attack of diphtheria a curative 
dose of antitoxin is in order, sinee it is the only certain eure at our dis- 
posal It surely represents the minor of the two evils, since the risk of 
fatal anaphylaxis is so very much less than the effects of the disease, 
with death as a possibility. The discomfort from the reaction is in no 
way comparable to the comfort of feeling that a quick eure has been 
obtained. The author has never observed a fatal or even a serious re- 
aetion following à second or spaced injeetion of antitoxin in the large 
number of instanees in whieh he has used it. 

If every case of diphtheria eould be examined during the first twenty- 
four hours after onset, the treatment could be summed up in two words 
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—antitoxin, rest—and the whole course of the disease from first to last 
could be described in three words, antitoxin, rest, recovery. But un- 
fortunately this is too seldom the ease, and the general management of 
diphtheria still requires consideration. 

GENERAL MANAGEMENT.—For simple faucial diphtheria, if the pa- 
tient is to be treated at home, the sick room should be large, airy and 
as well ventilated as possible, the temperature being kept at 65° F. 
(18.3? C.). Hospital patients should be allowed as many cubic feet of 
air as the circumstances permit. Absolute rest in bed is impera- 
tive even for the mildest cases, and for the severe ones it should be con- 
tinued during convalescence. Owing to the danger of heart complica- 
tions, absolute rest should be taken to mean the avoidance of all un- 
necessary movements on the part of the patient. At first no pillow 
should be allowed, but if this is too irksome one soft pillow may be 
permitted; at the slightest sign of heart failure it should be withdrawn, 
and, if necessary, the foot of the bed elevated. In mild cases the pa- 
tient may gradually be allowed to sit up in bed, well supported by pillows 
during the third week, and to leave the bed for an hour or two at the 
beginning of the fourth week. The severe cases in which complications 
are to be expected should be kept flat in bed for at least five weeks, after 
which time, in the absence of cardiac or paralytic manifestations, a grad- 
ual relaxation of these strict measures may be allowed. But severe cases 
in whieh the much feared eomplieations set in must be kept in bed for 
eight weeks or longer if the complications still persist. 

The diet during the acute stage should be limited to liquids—milk, 
beef juice, fresh fruit juice—every three hours. Overfeeding should be 
avoided in order to prevent vomiting, the strain of which may react on 
the heart. Difficulty in feeding, which often arises owing to paralysis 
of the pharyngeal muscles, can be overcome by nasal feeding through 
a catheter, After the acute stage is passed, as shown by normal tem- 
perature, disappearance of local symptoms, and absence of renal in- 
volvement, the diet may be cautiously increased to include stewed 
fruits, soft-boiled eggs, bread and butter, gelatin, light puddings, gruel, 
well-cooked cereals, and can be rapidly followed by a full diet. 

MEDICINAL Treatment.—There are no drugs that are in any sense 
specifie for diphtheria. Stimulation of some kind is required in all eases 
during the acute stage. For the mild cases strychnine in moderate 
doses will suffice; the severer ones will require in addition alcohol, 
preferably whiskey or brandy, and also caffeine. During convales- 
cence general tonics will be needed. Some form of iron is always indi- 
cated, preferably the syrup of iodide of iron. 

It is important to keep the bowels open in order to avoid straining 
at stool, or vomiting, both of which may produce collapse owing to the 
weakened condition of the heart. For the same reason purgatives 
should be avoided. 

We eannot afford to ignore the funetion of the kidneys in diphtheria. 
Although aetual nephritis is rare, it is not unknown and must be guarded 
against by the usual measures for free elimination. In some severe cases 
of diphtheria with vomiting, the latter may be due to a previous acidosis. 
For this eondition the administration of large doses of alkali daily 
every four hours, given at the earliest possible moment, is indieated. 

The management of laryngeal diphtheria presents a more complex 
problem, inasmuch as in addition to the intoxication there is the me- 
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chanical obstruction to breathing with asphyxiation as a possibility. 
Sometimes breathing may be made a little easier by keeping the patient 
warmer than in the pharyngeal eases and by the use of steam from the 
croup kettle and allowing free access of fresh air. In using steam in 
the laryngeal cases care should be taken not to exclude the air. A 
simple canopy with the spout of the croup kettle so situated as to 
allow the steam to flow toward the patient’s head will be sufficient. 
Often the patient will show evidence of the relief experienced in plac- 
ing his head directly in the path of the current of steam. The addition 
of drugs (medicated vapors) such as tinctura benzoini composita to 
the steam gives no better results than ordinary steam. It may be 
added, however, as the odor is desirable to some patients. 

For the treatment of dyspnea, turpentine stupes applied to the neck 
and upper chest have proved of great advantage. Relief is often 
prompt, and appreciation is often expressed by the older patients. For 
the stupes, the following may be used: oleum terebinthinae, 2 fl. dr. 
(7.5 ec.) ; oleum olivae, 1 fl. dr. (3.75 ce.), in hot water, 2 pts. (1 liter), 
mixing it in a two-quart (4-liter) container, from which it is poured into 
a basin as needed. A piece of flannel (about one-half yard) is wrung 
out of this solution, fluffed, tested as to heat, and then snugly applied 
to the larynx and upper chest, and changed frequently (every few min- 
utes) so as to have the warmth applied continuously. As an emergency 
measure it will often be found useful to rub the chest thoroughly with 
camphorated oil, followed by the applieation of hot flannels. If hot 
water is not available the flannel ean be heated around an electric light 
bulb, or other eonvenient sourees of heat. 

Locarn TREATMENT.—In the treatment of diphtheria we have the tre- 
mendous advantage of possessing a specifie which has a direct effect on 
the local process, so that local treatment is of no great importance. The 
antitoxin clears the exudate, while other measures are useful mainly 
in assisting in the separation and hastening the clearing away of par- 
ticles of membrane, and for their general cleansing effect. All patients 
who ean help themselves should be encouraged to keep the mouth 
clean. Dobell's solution or liquor antiseptieus (U. S. P.), sodium per- 
borate, and similar bland gargles or mouth washes will be found useful. 
Nasal drops of 10 per cent neosilvol or argyrol, ephedrine or adrenalin 
solutions are equally useful. The following mixture has also been widely 
used during the eonvalescent period : 
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M. Sig.: Five drops to be instilled into each nostril three or 
four times daily. 


Those who resist this treatment, especially young children, had better 
be let alone on account of the danger of heart failure from undue ex- 
ertion. 

For internal medication, ammonium carbonate and syrup of ipecac 
are sometimes valuable in hastening the separation of the membrane 
in the laryngeal cases. But should these measures fail, operative in- 


terferenee—intubation or tracheotomy—must be resorted to. 
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SURGICAL TREATMENT.—The indications for operative interference 
are well-marked dyspnea with recession of the soft parts of the chest, 
restlessness, and a weak, rapid pulse, particularly if the symptoms have 
not yielded to serum and other treatment. l j 

The proper time for interference is a matter of judgment gained 
only by experience. Operation should not be done too early, since 
manipulation and the possible damage to the soft parts, together with 
the presence of the tube which acts as a foreign body, may increase 
the dangers of an already serious condition, a risk which should be 
avoided whenever possible. On the other hand, if it is delayed too 
long, the patient may lose strength and be unable to recuperate in spite 
of the success of the operation. 

Intubation is better suited for hospital practice, where trained at- 
tendants are always available, than for patients treated at home. How- 
ever, in a private case in which operative interference is not urgently 
required, intubation is sometimes indicated in order to permit the doctor 
to leave his patient with a greater feeling of security. Especially is this 
so if not much harm can result before aid arrives, in case a tube is 
coughed up. In more serious cases tracheotomy is the choice for private 
practice. 

Intubation.—For intubation the patient, in a recumbent position and 
with the hands down, is placed in a sheet which is securely fastened 
about him. With the neck and shoulders resting on a pillow or a rolled 
blanket, the head is thrown back and is held by an assistant standing 
at the head of the bed or table, who at the same time places the mouth- 
gag in position on the left side of the patient’s mouth. The operator 
then very gently passes the left index finger along the tongue to its 
base until he feels the epiglottis, which he turns back. The finger then 
enters the larynx and rests upon its posterior wall, care being taken 
not to interfere with the proper intake of air. The operator then passes 
the tube back until its point comes in contact with the left index finger. 
With the finger as a guide, the end of the tube is then engaged in the 
larynx, the handle of the introducer is slightly raised and the tube 
allowed to drop in with very little pressure. The obturator is then dis- 
engaged and the tube firmly fixed in position. A string, or better still, 
a No. 4 banjo wire, is securely looped in the hole at the end of the tube 
and allowed to remain in place, being attached to the outside of the 
patient’s cheek by means of adhesive plaster. The string or wire should 
be drawn fairly taut so as not to cause extubation by the tongue. When 
the intubation has been completed the foot of the bed should be elevated 
to facilitate drainage and thus lessen the possibility of pneumonia. In 
order to prevent the removal of the tube by the patient himself, his arms 
should be restrained by the applieation of light splints. The tube should 
be taken out in four or five days, especially if the temperature and respi- 
ration are normal. 

Extubation—Extubation is simple, provided the tube has been an- 
chored according to the above method, much more simple than when the 
regular Instrument or extubator is used. By drawing the string or 
wire taut with the fingers of the one hand and passing the index finger 
of the other hand along the string to the larynx, the tube ean be lifted 
out in a few seconds with praetieally no disturbanee to the patient. 
The child need not be taken out of bed; indeed, very often the removal 
ean be made during sleep without his knowledge, 
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In removing the tube, the weather and the time of day should be 
taken into consideration, The early forenoon of a bright sunny day is 
the best time to choose, since respiratory difficulties are most apt to occur 
at night and in damp weather, Sometimes the patients do not do well 
after extubation and may require the use of steam as above indieated for 
the relief of dyspnea ; but should actual dyspnea set in, reintubation may 
be demanded, the tube being again removed in four or five days, j 

Intubation, as already indicated, should be done only after other 
efforts have failed to give relief, for the reason that we wish to avoid 
unnecessary trauma to the soft parts, A tube in the larynx acts as a 
foreign body, causing increased seeretion and retention, which in some 
instances leads to ulceration, If after the repeated removal of the tube 
the child is unable to do without it, he should be taken to a specialist 
after the quarantine has been removed, In the management of tube 
cases fresh air and a warm sunny room are of great importance, 

Tracheotomy.—The technie of tracheotomy for the relief of diph- 
theritic laryngeal stenosis is the same as for any other similar condi- 
tion, The patient is wrapped in a blanket or sheet (as for intubation) 
and the head kept back by placing a rolled blanket, 4 to 5 in. (10 to 
12,5 ¢,) in diameter under the neck and shoulders; the site of operation 
is prepared with iodine, Nitrous oxide is used as an anesthetic if 
available, and ether should be second ehoiee, In emergency and in 
extreme cases the operation may be done without an anesthetie, 

The operator, steadying the trachea with his left hand, locates the 
upper two or three rings of the trachea and makes a fairly free incision 
4 to 5 em, (1% to 2 in.) long, He carefully divides the tissues in the 
median line (it is of the utmost importance that the incision be made 
in this line and that the knife does not deviate from it), and is fol- 
lowed up by his assistant, who keeps out of the field the thyroid gland 
and any vessel that may be present, As the trachea is reached the 
finger is placed in the wound and two or three rings are cut through 
with the knife, This is usually followed by violent coughing. The 
wound should be held open by dilators or by the handle of the knife 
held at right angles to the incision until the coughing eeases and breath- 
ing seems tranquil and easy, In the meantime a search can be made 
for particles of membrane, which are removed with foreeps, The tube 
is now inserted and held in position by tape strings placed in the ends 
of the tube and fastened around the patient's neck, A simple dressing 
of sterile gauze in placed around the tube and over the wound and 
in protected from the secretions of the latter by a flap of rubber tissue, 
Should there be much mucus or hemorrhage the table, or the foot of the 
bed, can be elevated to facilitate drainage by gravity away from the 
trachea and the lungh, 

It in sometimes necessary to operate quickly and to plunge right in 
without all these precautions, This presents no great diffieulty pro- 
vided the median line is kept, Any hemorrhage that results is venous 
and ean be easily controlled, 

The tube should not be disturbed as Jong as the breathing is not 
interfered with; but in ease of any embarrassment to breathing, which 
may happen owing to the presence of mucus plugging up the tube, it 
will only be necessary to remove the Inner tube and clean it out, Ca- 
roid, the vegetable digestant which acts on dead tissue, has proved to 
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be useful in facilitating the removal of mueus and membranous plugs 
from tubes. An intubated patient should be under constant care to 
prevent suffoeation through the plugging of the tube. The dressing 
can be changed once or twice every 24 hours. The use of steam inhala- 
tions will not be necessary if the room is warm enough. Lacking this, 
the steam from the croup kettle, so placed as to allow the currents of 
air to carry the steam to the patient, will be sufficient to moisten the 
atmosphere and warm the room. 

The most dreaded effect of tracheotomy is the development of bron- 
chopneumonia; therefore, a return to normal temperature and respira- 
tion is a welcome sign, indicating that the danger is passed. But prog- 
nosis is not good if there is a profuse discharge of thick tenacious mucus. 

After sufficient time has elapsed to permit the separation of the 
membrane—from 2 to 4 days—the patient’s ability to do without the 
tube can be tested by plugging the opening. If no embarrassment to 
breathing results, the tube may be removed and the wound covered 
with a plain dressing of gauze. It may sometimes be necessary to keep 
the tube in for several weeks or even months. In the case of nervous 
children who are apt to imagine that they cannot do without the tube, 
the test ean be made by using a dummy tube, that is, one large enough 
to fill the wound but not long enough to reach into the trachea. 

TREATMENT OF CompricaTions.—Antitoxin, if given in sufficient 
amounts and early in the disease, will prevent complications. But 
should they occur their treatment is the same as when these conditions 
arise from other causes. 

Cardiac symptoms will require rest, as nearly absolute as possible, 
quiet, fresh air, the administration of tonics and attention to bowels 
and diet, as already mentioned. The value of stimulants is sometimes 
questioned, but strychnine is generally given in tonic doses. Cases that 
present such marked symptoms as syncope, vomiting or precordial pain 
may require, in addition to the strychnine, alcohol, atropine, or cam- 
phorated oil and hypodermics of morphia as a sedative. External heat 
and raising the foot of the bed may also be useful in allaying the alarm- 
ing symptoms. If vomiting occurs the withdrawal of food for a period 
of 12 hours often proves helpful. Any medication during this period 
should be by hypodermic. 

The paralyses of diphtheria, like heart failure, can usually be avoided 
by sufficient and early serum therapy. They are generally transient and 
will require little treatment except rest, fresh air, and perhaps the 
pushing of strychnine internally. Physical therapy, such as massage, 
may be helpful, but it should not be started too soon. 

Where the paralysis affects the muscles of deglutition the foot of 
the bed should be elevated in order to prevent the saliva from collect- 
mg, since it may cause suffocation or aspiration pneumonia, the patient 
actually drowning in his own secretions. The mouth should be kept 
EE gently soaking up the colleetion of saliva with gauze sponges. 
"iaa d 2 these eases is best aecomplished by means of the catheter 

ug: e nose. The bed supports should, of course, be removed 
during the process. 

Bronchopneumonia is treated by placing the patient in the open air 


and the use of supportive measures as indicated by the condition when 
due to other causes, 
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Nephritis in diphtheria is generally not so serious as in searlet 
fever and as a rule yields readily to simple treatment—careful diet, 
free intake of water, diuretics; in short, all the measures recommended 
for searlatinal nephritis, except the hot pack. This is rarely required, 
and indications for its use should be carefully considered on account of 
the risk of aggravating the heart condition by too active treatment. 

Otitis, otorrhea and their sequelae are not the problem in diphtheria 
that they are in scarlet fever, but treatment is the same as that outlined 
for the latter. The discharge from the ear may be due to mixed, or 
even to nondiphtheritie, infection, but the patient should not be con- 
sidered free from infection until after eareful and exhaustive study of 
the discharge has been made as to its noninfectious character. 

Adenitis, likewise, is not a serious complication of diphtheria. It 
ean be treated by ice-bags during the first 24 to 48 hours after its onset, 
and if these are not effeetive in redueing the swelling, heat should be 
tried. Aggravated cases may require operation under the same pre- 
cautions as indicated for interference in cervical adenitis in scarlet fever. 
Sometimes, however, the deeper glands are involved without involvement 
of the skin. Indications for surgery would then rest upon the general 
symptoms such as septic temperature, rapid pulse and the persistence 
of the swelling. 

MANAGEMENT OF CONVALESCENCE.—O wing to the severe anemia and 
the depressing effects of the disease, the management of convalescence 
of the diphtheria patient is perhaps of greater importance than that for 
other conditions. The danger of late heart failure and the possible 
development of late paralysis must always be borne in mind. The pa- 
tient should be kept in bed for at least two weeks after the throat has 
cleared, and longer if there are any signs of cardiac weakness. The 
heart action must be carefully watched. The slightest indication of 
trouble, especially a slow, full, irregular pulse, always demands com- 
plete quiet and rest in bed, in order to avoid the fatal syncope which 
always threatens in such eases. 

After the patient has been pronounced ready for discharge, he 
should, if possible, not resume the routine of active life for some weeks 
after recovery in order to avoid possible late complications from over- 
strain on the affected muscles, as, for example, ciliary paralysis or 
strabismus from reading too much, or other late paralyses. 

An annoying problem of diphtheria convalescence is the carrier in 
whom the organism persists in the recesses of the affected parts. This 
often delays the discharge of the patient when otherwise he is to all 
appearances cured. It is good practice not to pronounce a patient ready 
to return home until two or three successive cultures have been returned 
negative, taking into consideration, of course, the duration of illness 
and the condition of the local parts. The question of discharging pa- 
tients varies also according to the local laws of health. The favorite sites 
for the lodzment and retention of the organisms are the tonsillar crypts, 
the nasopharyngeal adenoid tissue and the nasal sinuses. Local anti- 
septic treatment is sometimes advised but has never proved uniformly 
effective. In some instances in the case of these persistent carriers, the 
organism will be found upon inoculation tests to be avirulent, and the 
patient may be allowed to go home. Change of air and an outdoor life 
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may materially assist in ridding the body of the organism. But in the 
very stubborn eases the only really eurative measure is the appropriate 
operation for enlarged or diseased tonsils and adenoids. Operation 
should, of course, be deferred until the patient has completely recov- 
ered or at least so far recovered as to render it safe. 

Attempts at curing the bacillus carrier by ''overriding," that is, 
by the use of sprays of other organisms and by intramuscular injections 
of milk, have been reported favorably from some sources, but their prac- 
tical value has not been demonstrated. 

Prognosis.—The importance of early administration of antitoxin in 
the prognosis of diphtheria has been referred to several times directly 
and indirectly in the course of this discussion. While treatment on 
the first day insures not only a mild course of the disease, with less risk 
of paralysis, but also recovery in practically all cases, the prognosis grows 
gradually less favorable with each day that elapses before the first ad- 
ministration of the serum, and becomes dark indeed if treatment is 
delayed beyond the fourth day. 

Much of the prognosis of the disease, of course, depends upon the 
age of the patient and the previous condition, as well as upon the ex- 
tent of the membrane, the rapidity with which it spreads and the par- 
ticular type of the disease. Children under two years of age are more 
apt to develop laryngeal diphtheria, which is the most serious type of 
the disorder. On the whole, therefore, diphtheria in a child before the 
third year of life is more dangerous than later in childhood. 

As to remote effects, although paralysis is sometimes persistent for 
a long time, permanent disability is rare, and the effect of the toxemia 
on the heart is not known to be of a permanent character. 

Pathology.—The effect of the diphtheritie organism which finds 
lodgment in a minute breach on a mucous membrane is seen in the local 
deposit of a fibrinous exudate, the characteristic clinical feature of the 
disease. But pathologically the essential lesion is the degenerative and 
exudative change in the sinuses beneath the affected mucous membranes 
in which the main effects of the toxin are seen. The changes involve 
principally the epithelial cells of the mucous membrane concerned, the 
heart muscles, the lungs, the kidney, liver, spleen, the alimentary canal, 
the lymph nodes, the ductless glands, the central and peripheral nervous 
systems, the bone marrow and the blood. 

The pseudomembrane is the result of degeneration, necrosis and 
desquamation of the epithelial cells followed by increasing exudation of 
fibrin and the gradual formation and increase in thickness of the mem- 
brane. Under the microscope the membrane is seen to consist of an 
interlaced network of fibrin in which are found degenerated epithelial 
cells and clumps of bacilli, the latter being best observed in the lower 
and newer layers. Sometimes there is also an admixture of pyogenic 
cocci, such as streptococcus and pneumococeus. In addition to the local 
formation of the membrane the bacilli are active in elaborating toxins 
which are carried by way of the lymphatics and the blood stream from 
the original point of attack to other locations, from which they continue 
to give off toxins. The disease, therefore, may also be general as well as 
local, although there is little doubt but that the ‘‘great poison factory”? 
is at the original site of invasion. Destruction of the superficial layers 
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of the epithelial cells opens up avenues for the absorption of the toxins, 
and the more the local lesion is permitted to spread the more numerous 
will be the locations liberally supplied with lymphaties that will become 
affected, and the more pronounced the toxemia that results. 

Heart.—The greatest interest in the pathology of diphtheria centers 
upon the changes in the heart muscle. Councilman, Mallory and Pearce 
in their study have found some degree of fatty degeneration of the mus- 
cular fibers in many of the cases. The degeneration is variable in ex- 
tent, sometimes affecting the general myocardium and sometimes only 
special foci. Fatty degeneration is seen along with more advanced forms 
of degeneration which result in the complete destruction of the muscle. 
The simple fatty degeneration occurs in severe, short cases, while the 
prolonged severe cases present more extensive degeneration. The phe- 
nomenon is due to the action of the toxin, which clinically manifests 
itself by the impaired heart function. 

Thrombosis may result from primary necrosis of the endocardium. 

Lungs.—The lungs are not only very frequently affected by the diph- 
theria toxin, but at the same time present the most serious lesions met 
with in the disease. In fact, it is often pulmonary involvement rather 
than the diphtheria itself which leads to death. The lesions are present 
in the form of bronchopneumonia, with a fibrinous hemorrhagic, serous 
or even entirely cellular exudate. Actual lobar pneumonia is practically 
never found. Thrombi are oceasionally noted in the larger vessels but 
not in the capillaries. The lymphatics are generally seen to be dilated, 
containing coagulated albumin, fibrin or cells. They are often found 
packed with cells and large cells resembling those seen in the air spaces. 

Alimentary Canal.—The alimentary canal is rarely the site of patho- 
logie changes in diphtheria. In some few eases the stomach presents 
a definite membrane, which is usually limited in extent, although it has 
been known to involve the entire gastrie mucosa. Very few diphtheria 
bacilli were found in this membrane by Councilman, Mallory and Pearce, 
but they appeared abundantly in cultures. 

The intestinal mucosa shows few changes except more or less thick- 
ening, and some enlargement of the lymph-gland nodules of the small 
intestine. 

Liver.—The liver presents no gross changes characteristic of the dis- 
ease; they are the same as those found in other acute infections. The 
liver is swollen, tense and more or less congested. Microscopically the 
most constant lesion seems to be the swelling of the cells with increased 
granulation, especially in the center of the lobules. Sometimes there is 
fatty degeneration consisting of actual necrosis. 

Kidneys.—The changes in the kidneys vary from epithelial degener- 
ation, acute interstitial changes, to a glomerular nephritis; hemorrhage 
and chronic interstitial lesions are rare. But there is no type of lesion 
that can be considered typical for diphtheria. 

The epithelial degeneration occurs in the larger number of cases and 
is nearly always the main or the only lesion. It is present in varying 
degrees and consists of fatty degeneration, hyaline degeneration affect- 
ing mainly the convoluted tubules, and the presence of casts. The most 
constant change is seen in the glomeruli, consisting of a small amount 
of granular coagulum between the tuft and the wall. ! 

While there seems to be a general agreement between the albuminuria 
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and the degree of degeneration, there is apparently no such corre- 
spondence between the character of the degeneration and the general 
infection with various organisms, such as streptococcus, Staphylococcus 
aureus and pneumococeus, all of which have been found variously asso- 
ciated with the diphtheria bacilli. 

The acute interstitial renal changes are generally associated with the 
more prolonged cases. Interstitial nephritis is evidenced by infiltration 
of the interstitial tissue with plasma cells; the infiltration, although it 
involves all parts of the kidneys, is more pronounced in certain foci than 
in others. The epithelial degeneration varies in different cases. The 
kidneys are enlarged only in the more pronounced ones. 

Pronounced glomerular nephritis is found in only a limited number 
of cases and generally in the older patients and the more prolonged cases. 
The first evidence of the change is seen in the increase in cells and pro- 
liferation of the endothelium lining the vessels, followed later on by 
hyaline cellular degeneration. 

Spleen.—The most marked features in the spleen are the presence 
of large phagocytic, epithelial-like cells in the lymph nodules, and necro- 
sis of the lymphoid cells. The spleen is firm but not distended, smooth, 
and not markedly enlarged. The lymph nodes are nearly always dis- 
tinct and sometimes even prominent. 

Nervous System.—The lesions in the nervous system are still the sub- 
ject of much discussion. Nearly all investigators, however, agree that 
the changes eonsist in degeneration due to a toxie parenehymatous and 
interstitial neuritis, some claiming that the condition is purely periph- 
eral, while others show that it may be central, involving the spinal cord. 
In the peripheral nerves there is usually degeneration of the medullary 
sheath, whieh breaks up into globules; the axis cylinders become in- 
volved and may rupture erosswise, leading to degeneration of the nerve 
fibers below them. The primitive sheath remains intaet. Both the 
sensory and the motor nerves may be affected, but some of the fibers 
probably remain intaet, and the resulting paralysis is then only partial. 
Baginsky and others have deseribed changes in the anterior cornua of 
the spinal cord, consisting of atrophy of the ganglion cells, hemorrhage 
in the gray matter of the spinal cord, degenerative changes in the various 
peripheral nerves as well as in the anterior and posterior spinal roots, 
and foci of exudates in the posterior roots. 

Involvement of the vessels may lead to emboli with secondary in- 
volvement of the nervous system. 

There is as yet no agreement as to whether the central or the periph- 
eral nervous system is primarily affected in diphtheritie paralysis, 
nor has the nature of the changes been sufficiently elucidated to identify 
them positively as due to lymphogenous infection of the central nervous 
system. Some investigators attribute the condition to an ascending 
neuritis along the peripheral nerve centers, as in rabies and tetanus. 
Others believe it to be due to a lymphogenous infection; while still 
others, notably Bolton and Bown, do not admit this mode of infection 
but regard any involvement of the nervous system as part of the gen- 
eral systemic infection carried by the blood stream. Walshe, in what 
appears to be the most recent study of the question, inclines to the 
theory of a twofold mechanism. The early and most characteristic para- 
lytic manifestation, he ascribes to an ascending infection of the central 
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nervous system. The toxin elaborated in the membrane passes up to 
the medulla in the perineural lymph channel of the cranial nerves, inner- 
vating the tonsils and the fauces; but the initial and essential lesion is 
produced not by the passage of the toxin in the lymph channels, but by 
its action on the central nervous system, 4.e., on the nuclei and nerves 
involved. The late paralysis is due to the generalized systemic toxemia. 
Clinieally, it resembles a multiple neuritis—its delayed onset appearing 
simultaneously in all the spinal nerves—and is more lasting in its course 
than the earlier paralytic symptoms. Walshe thus accounts for the phe- 
nomena of faucial and of wound diphtheria, the latter being strikingly 
illustrated by one of the cases cited, in which a physician, while perform- 
ing tracheotomy on a diphtheritie patient, had his right thumb infected. 
The paralysis first localized in the affected member and then became 
generalized in the spinal nerves, the cranial nerves never having been 
affected in the slightest degree. 

Muscular System.—The muscles also are subject to severe changes. 
The skeletal muscles show the same fatty degenerative phenomena as 
are found in the heart and the nervous system where these are involved, 
but they are perhaps not quite so marked. 

Bone Marrow.—The changes in the bone marrow are not distinctive 
of diphtheria since it shows the same hyperplasia as that found in other 
infectious conditions. In experimental diphtheria there seems to be 
some increase in giant cells and leukocytes to a limited extent, together 
with nuclear changes in the latter. The red blood cells remain unal- 
tered. 

Glands.—Of the duetless glands the thymus was the only one in 
which Councilman and his associates found any changes. It shows de- 
generation of the lymphoid cells, generally within the larger cells with 
vesicular nuclei, most marked in the vicinity of the Hassall bodies. 

Blood—The presence of the toxin in the blood of diphtheria pa- 
tients is generally acknowledged, while the Schick test demonstrates 
the presence also of antitoxin in the blood of certain individuals. 

The blood picture in the eases of diphtheria that do not receive 
antitoxin corresponds to the severe anemia that attends such eases clin- 
ically. In the untreated cases the red blood cells show a reduction 
of as much as over two million, while of the treated cases only a few 
present a reduced red blood count, which is also not nearly so marked. 
The hemoglobin decreases correspondingly but recovers more slowly 
than the red blood cells. 

Leukoeytosis may or may not be present. According to some au- 
thors the leukocytosis, when present, is promptly affected by antitoxin, 
but only if it is administered during the first twenty-four hours of the 
disease; the lymphocytes, on the other hand, show an increase after the 
serum injections. Myeloeytes are a bad prognostic sign, especially in 
the absence of leukocytosis. On the whole, however, the blood is not 
of much diagnostie value in diphtheria. 

Historical Summary.—Diphtheria appears to be one of the various 
infectious epidemic diseases that was known to very early writers, judg- 
ing from descriptions found in ancient writings of ulcerative processes 
in the throat and of a pseudomembranous deposit on the trachea. 
Areteus, a contemporary of Galen, in the second century of this era 
depicted a disease which is highly suggestive of diphtheria. He spoke 
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of a disorder, more common among children than among adults, in 
which a thiek, moist substance formed over the tonsils and whieh may be 
superfieial and benign, or extensive, malignant and putrid, causing a 
disagreeable, fetid odor from the mouth. He believed the disease to 
have been imported from Egypt and Syria and therefore termed it 
morbus aegypticus or morbus syriacus. He also mentioned the diffi- . 
eulty in swallowing fluids, whieh were sometimes regurgitated through 
the nose, the husky voice, and suffocation, that often led to a rapidly 
fatal end. 

During the fourth century Maerobius described an epidemic of a 
disease that prevailed in Rome and which to all appearances was diph- 
theritie in character. After that time little is found in literature con- 
cerning such a disorder until it is again mentioned as prevalent in epi- 
demie form during the fifteenth and the following centuries. These 
epidemies seem to be concerned mainly with the laryngeal type of the 
disease. Severe outbreaks of this type are reported from Spain and 
from Italy during the sixteenth and the seventeenth centuries, the 
Spaniards calling it garrotillo, while to the Italians it became known as 
gulae morbus. During the eighteenth century the disease appeared in 
epidemic form in France (1736), as angina trachéale; in England 
(1748) it was described by Fothergill as ‘‘the sore throat with ulcers’’ ; 
it was reported in Holland in 1745; in 1752 severe epidemics were re- 
ported in Switzerland and also in America. 

In 1735 Douglas described a peculiar form of sore throat which 
appeared in certain New England towns and gradually spread westward 
to the Hudson River about two years later. Douglas’ paper, entitled 
* An Eruptive Miliary Fever, with Anginosa Uleusculosia,’’ was trans- 
lated into French and later quoted by Bretonneau. An epidemic in New 
York, also in 1752, is deseribed by Father Middleton. In 1771 Bard, 
a physician of New York, published a pamphlet entitled ‘‘An Enquiry 
into the Nature, Cause and Cure of the Angina Suffocative or Sore 
Throat Distemper," in which he gives a clinical description of a disease 
whieh in its essential features suggests diphtheria. After this no ae- 
counts of the disease in this country seem to have appeared until the 
middle of the nineteenth century, when it prevailed in some parts of 
New York State, being especially malignant in Albany. According to 
Caldwell (eited by Lóffler) Washington was seized with the malady at 
his home in Mount Vernon. à 

In 1809 an epidemie of sore throat is reported from Philadelphia, 
and again in 1831, but diphtheria as the cause of death does not appear 
in the health reports of that city until the year 1860. 

From a monograph on a severe epidemie of sore throat published 
by F. V. Fitzgerald in 1856, it appears that the disease had by that time 
reached San Francisco and other towns in California. 

But the most accurate description of diphtheria is that by Bretonneau 
(1826) in France, who based his study on epidemics that prevailed in 
that country from 1818 to 1826. He recognized the specific character 
of the malady, giving it the name la diphtérite (4 u$0tpo, the skin 
or membrane). He also regarded the exudate as the only source of 
infection, and believed that the contagium spread not through the air 
but by a sort of inoculation from particles of the exudate coming in 
immediate contact with moist mucous membranes.  Bretonneau also 
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bears the distinetion of being the first to note that the association of 
croup and malignant angina was not accidental. Inasmuch as adults 
who were suffering from malignant angina were able to infeet children 
who then presented typical eroup, and that the deposits on the tonsils 
and the pharynx were the same in both the eroup and the angina, he 
was convinced that the two were dependent on one and the same factor. 
This, together with observations of points of differentiation between 
the searlatinal and the diphtheritie anginose membrane, led him to the 
further conclusion that although appearing in various forms, diphtheria 
was a distinct clinical entity. 

Bretonneau’s main deductions were subsequently confirmed by Trous- 
seau (1828), except that the latter regarded the specific affection of the 
mucous membranes not as a purely local process, but as part of the 
course of a constitutional disorder. He therefore substituted the term 
diphtérie for diphtérite, a change which Bretonneau accepted because 
he found that the term diphtérite or diphtheritis was being used in a 
sense different from that intended by him. Trousseau’s theory gained a 
number of adherents, but in the light of our present knowledge, it is, 
of course, altogether untenable. His work is valuable for the deserip- 
tion he gives of the very malignant forms with their destructive processes 
in the pharyngeal region and the general toxic phenomena. 

The question of diphtheria as a distinct clinical entity continued to 
be a source of controversy for several decades. Though upheld by a 
number of investigators, it was opposed by so eminent a pathologist as 
Virehow, who claimed that in croup the membrane is deposited on 
healthy mucosa, while in diphtheria the exudate develops not only on 
the surface of the mucosa, but extends into its substance, and that it 
is this membrane which undergoes interstitial necrosis from lack of 
nourishment owing to compression of the blood vessels. 

It is interesting to note that the transmissibility of the disease as 
suggested by Bretonneau received ample confirmation by a number of 
observations. One of these concerns Herpin, a physician of Tours, 
France (1843). While he was cauterizing the throat of a diphtheria 
patient the child coughed up a particle of membrane which settled on 
the doctor’s nose and which he was unable to remove at once. He de- 
veloped a severe nasal diphtheria, accompanied later by severe paralysis, 
from which he finally died. An instance of wound diphtheria is reported 
by Paterson (1866). A farmer who had inserted his finger, on which 
there was an open wound, into the throat of his child who was suffering 
from diphtheria, in order to remove an obstruction which had caused a 
fit of coughing, developed a membranous deposit on the open wound 
which extended over the entire finger. General symptoms followed. 
The finger healed in a few weeks, but several weeks afterward the man 
developed severe paralysis of the lower, and later of the upper, extremi- 
ties which persisted for four months. At no time were there any throat 
symptoms. 

In spite of these involuntary inoculations in man, the experimental 
production of diphtheria had up to this time met with only negative 
results, although Bretonneau had succeeded in producing a typical false 
membrane in the trachea of dogs by injecting a mixture of cantharides 
and olive oil. On the supposition that croup was caused by the inspira- 
tion of acrid, irritating substances, other investigators had previously 
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introduced acids, aleohol and other caustic substances into the air pas- 
sages of animals with the idea of producing a membrane. Delaford 
tried chlorine, corrosive sublimate, arsenic, sulphuric acid and am- 
monia. He found the last the most suitable for these experiments, and 
this substance was later employed by others, notably Oertel (1871), 
in their experiments. But Bretonneau recognized that the resemblance 
of the artificially produced membrane to the idiopathic one was more 
apparent than real, since they differed so entirely in their clinical be- 
havior. This observation was subsequently confirmed by Lichtheim in 
1883. 

The introduction of bacteriology into the arena of medical research 
was destined to solve the question that had been so diligently pursued 
since Bretonneau’s classic work first appeared. 

Before the true causative agent of diphtheria was finally discov- 
ered, attempts had been made to establish a relationship between certain 
fungi and the diphtheritic membrane. In fact, as late as 1881 Talamon 
described in detail a fungus which he had constantly obtained from 
cultures, inoculations of which produced thick, false membrane in ani- 
mals and birds, especially the pigeon. But the fallacy of this theory was 
demonstrated by Duclaux. 

In 1868 Huerter, and also Oertel, found small, round, rod-shaped and 
eorkserew-like, motile bodies in the blood as well as in the membrane 
and lesions of diphtheria patients, to which they ascribed a certain etio- 
logie relationship to the disease. Similar bodies were also subsequently 
observed by von Recklinghausen, Waldeyer, Nassiloff, Klebs, Eberth, 
Heiberg and others. 

Although these investigators probably had observed the specific or- 
ganism, they failed to differentiate it from the other bacilli present, a 
distinction which belongs to Klebs of Ziirich (1873). There is a general 
impression that Klebs’ discovery was not made until 1883, but at a 
Congress held at Wiesbaden ten years before that date he had not only 
announced his discovery of the diphtheria bacillus, but had also suc- 
ceeded in obtaining it in cultures. The requirements of Koch for the 
specificity of a micro-organism, t.e., that it must be found constantly 
arranged in a characteristic manner in the parts involved, that it must 
be isolated and obtained in pure culture, and that by inoculation into 
animals the disease must be reproduced in the latter, had not yet been 
fulfilled. Investigations of the subjeet were studiously earried on fol- 
lowing Klebs' announcement. In 1883 Klebs, at the Congress at Wies- 
baden, gave an aecount of his most recent researches and described in 
great detail the organism he had isolated as the diphtheria bacillus. In 
the same year Huebner endeavored to satisfy Koch's third postulate 
by experimental work. He attempted to produce an artificial diph- 
theritie exudate in the bladder of the rabbit by mechanical means, and 
to induce a general disease in other animals by the inoculation of the 
membrane. Although the animals died from an acute infection with 
extensive lesions of the bladder, and the infection was transmissible to 
other animals by inoculation of particles of the mucous membrane of 
the bladder, the organisms—amicrococei arranged in short rods or chains 
—were found only in the vessels. Huebner, not being able subsequently 
to demonstrate these same organisms in the vessels of the affected mucous 
membrane of human subjeets dying of diphtheria, eoneluded that these 
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baeteria in the membranes were saprophytie and that the organism of 
diphtheria had not yet been found. 

Loffler in 1884, however, satisfied all of Koch's postulates and, con- 
firming Klebs?’ original discovery of the specifie organism, succeeded 
in producing the disease in the pigeon and in the ealf. With the dis- 
covery of the Klebs-Lóffler bacillus as the causative agent of diphtheria 
and the new trend of bacteriology toward the study of infection and 
immunity, investigations were direeted to the study of the specifie toxin 
and of the disease and immunization against it. 

, Roux and Yersin (1889-1890) directed attention to the capacity of 
the diphtheria bacillus to produce a soluble poison and to the fact that 
this power could be increased or diminished by cultivation on suitable 
media. Von Behring and Ehrlich later successfully pointed out the pos- 
sible estimate of the strength of the diphtheria toxin, and their work was 
then followed by the studies of numerous investigators with regard to 
the behavior of the toxin in solutions and its method of action upon 
the constitution. 

Local treatment of diphtheria by means of antiseptics with a view 
to preventing the formation of the membrane was at this time receiving 
great attention, but the conclusion was soon reached that these were 
of little value. Von Behring, in the course of his therapeutic studies, was 
led to believe that the main object of treatment must be directed toward 
neutralizing the poison of the diphtheria organism. In 1890 Fraenkel 
and von Behring began work on artificial immunization against diph- 
theria. Fraenkel worked in the direction of obtaining immunization by 
means of injections of large amounts of broth cultures of the diphtheria 
bacillus heated to 65° C. (149° F.), while von Behring followed the lines 
indicated by experiments with chemical substances. He inoculated 
guinea-pigs with diphtheria cultures which he immediately followed with 
therapeutic efforts at minimizing the induced disease by injections of 
iodine trichloride solutions, repeated for three days after the original 
inoculation. The animals thus treated survived while the controls died. 
The surviving animals also exhibited a greater resistance to infection 
than normal animals, two of them withstanding injections of virulent 
diphtheritie bacilli which killed controls in 36 hours. Von Behring 
described this resistance as similar to ‘‘the acquisition of immunity in 
man after convalescence from many infective diseases.’’ 

Thus the foundation of the treatment of, and active immunization 
against, diphtheria was laid. 

Subsequent studies by Theobald Smith, Bela Schick, William H. 
Park, and Abraham Zingher of the United States, Glenny, Allen, and 
Hopkins of Great Britain, and Ramon of France brought it to its present 
state of perfection. The benefit to mankind cannot be estimated. It is 
one of the most conspicuous victories of ‘‘man against death.’’ It will 
endure for all time as one of the most perfect examples of the treatment 
of disease with a specific serum, and of its prevention with a specific im- 
munizing antigen. 

It remains only for the physician to use the serum immediately on 
the appearance of any suspicious sore throat to bring about the day 
when a death from diphtheria will be an extraordinary occurrence. 
Moreover, if every child were actively immunized in the pre-school age 
period, the almost complete eradication of diphtheria would be assured. 
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Definition.—Erysipelas is also called, locally, ‘‘the Rose’’ and ‘‘St. 
Anthony's Fire." It is a contagious disease, characterized by a peculiar 
inflammation of the skin or, more rarely, of the mucous membranes, with 
constitutional symptoms. It is due to a specific mieroórganism, the 
Streptococcus erysipelatis. The infective organism remains local, the 
general symptoms being due to absorption of toxins and not to sep- 
ticemia. 

Etiology.—Erysipelas is endemic in most communities. It is seldom 
seen in the epidemic form at the present time, and probably epidemics 
only occur from overcrowding, neglect of proper ventilation and aseptic 
precautions in hospitals. 

Sporadic cases may occur at any time or place with no evident con- 
nection with one another. Probably many healthy persons act as car- 
riers, the streptococci only being virulent under special circumstances 
of individual susceptibility and the presence of an entrance wound. Cer- 
tainly, persons suffering from repeated recurrent attacks must perpetu- 
ally carry the organism in their body. 

PREDISPOSING CAUSES.—The predisposing causes are overcrowding 
and poor sanitation, also debility from chronic alcoholism or chronic 
wasting disease. Individual susceptibility apparently plays an important 
part. Wounds, slight traumatism or recent confinement also obviously 
predispose to the disease. Little importance can be placed upon age, in- 
fancy and old age being equally susceptible. The most frequent occur- 
renee is between the ages of 35 and 55. 

A variation in frequency according to season has been noted by some 
observers, there being an inereased number of eases in the spring and fall 
months. Probably this is to be explained not by changes in the tem- 
perature or atmospheric conditions at these seasons, so much as by the 
habits of the population as to overerowding and lack of open-air exercise. 
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Exciting CaUsE.— The exciting cause is a streptococcus first described 
by Fehleisen as Streptococcus erysipelatis. It is apparently a special 
strain of the Streptococcus pyogenes and indistinguishable from it mor- 
phologieally or by cultural peculiarities. It is readily found in the 
lymph-spaces at the spreading margin of the lesion and easily cultivated 
on ordinary culture media. It is easy to demonstrate the disease by 
inoculation of cultures into the ear of a rabbit, and it has often been pro- 
duced in man by inoculation, this experiment being carried out for the 
eure of chronic skin diseases, such as rodent ulcer or sarcoma. 

In ordinary cases the streptococci remain localized in the skin lesion, 
but in exceptional cases they may be cultivated from the blood or found 
in the various organs of the body. The organism is probably conveyed 
from one patient to another, by contact infection, especially by means 
of the hands of attendants. It gains access to the body through some 
wound or abrasion, which may be so slight as to escape notice, or may 
heal during the incubation period of the erysipelas. The fact that the 
disease on the face usually starts at the margin of skin and mucous mem- 
branes, where excoriations are frequent, supports this view. 

Symptomatology.—CriNicAnL History.—Period of Incubation.—The 
incubation period is short, 2 to 8 days, most commonly 3, and is char- 
acterized by no symptoms. When the disease is experimentally pro- 
duced in man, as has been done for the treatment of incurable tumors, 
the incubation period is 15 to 61 hours. 

Mode of Onset.—The onset is abrupt with a sharp rise of tempera- 
ture. There is usually a chill, often as severe as in the onset of pneu- 
monia. Occasionally, in children, the onset is with a convulsion. Vomit- 
ing frequently occurs, but not always. The local lesion is usually to 
be noted simultaneously with or very shortly before the general symp- 
toms. 

Course.—The symptoms of the disease fall naturally into two groups: 
(1) those due to the loeal lesion, and (2) the constitutional symptoms. 

(1) Local Symptoms.—The local lesion in 90 per cent. of the cases is 
situated on the faee, beginning usually at the nostril or bridge of the 
nose, oceasionally on the lip or external auditory meatus. The next most 
common site is in the leg, in about 8 per cent. of the cases, usually starting 
from some abrasion or sore, but the disease may also start in any wound 
or abrasion of any part of the body. A sharply defined patch of red- 
ness appears on the skin. "This is raised, hot, swollen and shiny, and 
accompanied by a feeling of burning or tension. It gradually spreads 
by direct continuity to surrounding areas. The margin of the patch 
is most characteristic. It is raised, palpable, usually irregular in out- 
line. It progresses steadily, and its gradual advance may be noted from 
hour to hour. The surface of the area involved is usually smooth and 
shiny, occasionally marked by small vesicles or blebs containing clear 
fluid. As the margin advances, the original area becomes gradually less 
swollen and the redness fades. The inflammation lasts in a particular 
spot for three or four days so that the disease may still be spreading 
in other parts when the original focus has become normal. When the 
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disease spreads over loose tissues, there is great edema of the parts. The 
eyelids, in partieular, become so swollen that the eyes are closed; the 
ears may become greatly thickened, and at times the natural wrinkles 
of the face may become obliterated. As the inflammation subsides, the 
skin is left somewhat discolored and usually desquamates either in 
branny scales, or more rarely in sheets. The vesicles or blebs soon break 
and dry up, leaving adherent crusts. They occasionally become purulent 
and may leave shallow ulcers, sometimes causing a superficial gangrene. 
The nearest lymphatic glands are almost invariably enlarged and tender. 

The inflammation may attack the various mucous membranes either 
primarily or by extension from the skin, causing the same redness and 
swelling of the surface, but the appearance is not so characteristic. 
The nose is frequently entirely occluded, resembling an attack of acute 
coryza; the tongue may be extremely swollen, filling up the mouth; 
and the throat also may be attacked, causing edema and swelling of 
the soft palate and uvula. In exceptional cases, the disease may extend 
to the larynx, when one is apt to have rapid and fatal edema of the 
glottis. When the scalp is attacked, redness is not seen, but the area 
involved may be outlined by the marked swelling and edema. There 
is usually greatly increased pain and headache in these cases. 

(2) Constitutional Symptoms.—Fever is the most noticeable and char- 
acteristic symptom, It is usually fairly high and continuous the first 
three or four days, becoming then more intermittent. It most often ter- 
minates abruptly by crisis, but this is rarely as abrupt and defined as in 
pneumonia, and frequently takes the form of a rapid lysis, for a period of 
two or three days. Occasionally, the fever is intermittent or septic from 
the first or, in some eases, the fever is low and may even be entirely 
absent. Delirium is common and there is often severe headache and 
anorexia; but, as a rule, the subjective symptoms of the fever are less 
marked than one would anticipate from the height of the tempera- 
ture. Cases of so-called ‘‘ wandering erysipelas’’ give an irregular fever 
lasting several weeks, an increase of fever usually being associated with 
a fresh local outbreak. The pulse is rapid, respiration slightly increased, 
the skin usually hot and dry, although in many cases sweating is coin- 
cident with the remissions of temperature. The urine is diminished and 
febrile in character, and a febrile albuminuria is almost constant. The 
spleen may be enlarged in severe cases. There is often present a fune- 
tional eardiae murmur. Leukocytosis is practically constant and may 
reach a high degree. 

Diagnosis.— There is no difficulty in diagnosing the ordinary case 
of facial erysipelas. The characteristic appearance of the local eruption, 
espeeially of the sharply-defined, raised, advancing margin, the presence 
of vesicles on the surface and the inflammation of the neighboring lymph- 
glands, are usually quite distinctive. The combination of this lesion 
with the sudden onset of constitutional symptoms and high fever forms 
a picture unlike any other disease with which we have to deal. 

Cases of erysipelas without fever frequently occur, especially in re- 
current attacks and in persons suffering from some other debilitating 
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disease. The character of the local lesion, however, remains unchanged 
and should readily establish the diagnosis. 

Erysipelas of the mucous membranes of the nose or throat presents 
exceptional difficulties; an acute spreading inflammation associated with 
severe constitutional symptoms might arouse suspicion, but the diag- 
nosis is rarely established until the characteristic involvement of the 
skin oceurs. 

DIFFERENTIAL DriaGNOSIS.—AÀ diffuse cellulitis causes the most fre- 
quent difficulty, or the inflammatory edema extending from a carbuncle, 
a local anthrax or a furunclé in the nose. In all these cases there is more 
brawny induration, absence of the characteristic, ridge-like margin and 
of the definite constitutional symptoms. Again, erysipelas tends to heal 
in the center and spread peripherally, which eventually clears up the 
diagnosis. 

Herpes of the face, especially herpes frontalis, may cause confusion 
for a time, but the sharp limitation to an area supplied by a branch of 
the trigeminal nerve and the differences in the character of the lesion 
soon clear up the question. 

Acute eczema and dermatitis, e.g., that caused by primula poisoning, 
has oceasionally caused mistakes, but the absence of constitutional symp- 
toms and the fact that these diseases spread by the coalescence of small 
pinpoint lesions and never present a distinct raised margin, should obvi- 
ate the difficulty. 

Complications and Sequele.—Abscess formation is by far the most 
common and important of the complications, occurring in nearly 10 per 
cent. of all cases. The abscesses are sometimes superficial, arising from 
suppuration of the vesicles or blebs which are so common in the disease, 
and sometimes are more deep-seated, as in the subcutaneous tissues. 
Certain types of the disease and certain outbreaks or epidemics appear 
particularly lable to be associated with abscess formation. 

Sometimes the inflammation leads to swperficial gangrene or slough- 
ing, especially over the ears, the tip of the nose, the ends of the toes and 
fingers. If the erysipelatous inflammation extends over the sacral re- 
gion, it is almost certain to cause a bedsore. 

Although the streptococci usually remain local in the lymphaties of 
the skin, they occasionally give rise to a septicemia or pyemia, and, 
as a result, abscesses in various organs, pericarditis, empyema and some 
of the most malignant cases of ulcerative endocarditis occur. 

Again, the inflammation may spread locally, causing suppurative 
adenitis, suppurative arthritis, otitis media, mastoiditis and purulent 
meningitis. Periostitis, especially of the skull, has been noted in a number 
of instances. 

The extension inward to the mouth and throat occasionally gives 
rise to edema of the larynx, bronchitis and pneumonia. Pneumonia may 
also arise from pyemia or from hypostatie congestion as in any severe 
fever—it is often streptococcal in origin, but sometimes due to other 
organisms. 
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Albuminuria is almost constant during the febrile stage and occa- 
sionally a true, acute nephritis occurs. 

Relapse is not uncommon, especially slight flare-ups of fever with 
local extension of the disease, after it has been apparently arrested, 
and there is often noted a tendency to recurrence of the disease after a 
few weeks or months of immunity. These recurrences are apparently 
due to persistence of the streptococci in the tissues; they always occur 
in the same site, and are especially common if some pathological lesion, 
such as a chronic sinus, persists. 

Repeated attacks may leave a thickened, unsightly condition of the 
skin, a sort of chronic edema, closely resembling elephantiasis. 

Involvement of scalp usually leads to alopecia, but the hair grows in 
again after a short time, unless the attacks are repeated. 

Chronic skin diseases, such as lupus, eczema, rodent ulcer and sar- 
coma, are often benefited and even cured by an attack of erysipelas, and 
some have gone so far as to inoculate the disease for the cure of such 
conditions, but this is not considered justifiable. 

Association with Other Diseases.—Erysipelas in the past was al- 
ways associated with wounds and operations, becoming epidemic in hos- 
pitals, and it was regarded as one of the dangerous complications which 
might follow any operation. Since the days of antisepsis, this associa- 
tion has become rarer until such a complication is practically unknown, 
though surgeons have a wholesome fear of the disease because of its past 
reputation. 

It is still seen, however, complicating infected wounds and particu- 
larly arising from such lesions as ulcerating cancer, chronic sinuses or 
even ulcerating hemorrhoids. 

Similarly, aseptic methods have banished it from modern maternity 
hospitals, but careless midwifery occasionally still leads to the almost 
uniformly fatal form affecting parturient women, and the equally fatal 
infection of the umbilicus in new-born infants. 

Cachectic states seem to predispose to the disease, and it is not un- 
commonly seen in the very aged, and in persons suffering from chronic 
alcoholism. Needless to say, it is such cases which increase the mor- 
tality rates in hospitals. In such cases it usually arises idiopathically, 
ie. there is no history of exposure to other cases of erysipelas. 

Clinical Varieties.—Erysipelas is an unusually variable disease, and 
a number of distinet types are deseribed, though all are due to the same 
infective agent. 

MIGRATORY ERYSIPELAS.—Migratory erysipelas begins like an ordi- 
nary attack, but instead of terminating in the usual time, lasts for sev- 
eral weeks, the eruption gradually spreading to all parts of the body, 
and even recurring in some localities. This form is commoner in young 
children, and usually ends favorably in spite of the weakness and prostra- 
tion from the long-continued fever. 

SURGICAL ERYsIPELAS.— This form of erysipelas, originating from a 
wound, is fortunately rarer in these days of asepsis; it is still occasion- 
ally seen in the ease of operations on infected areas, e.g., after mastoid 
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operations or operations on chronic osteomyelitis. It is worth remem- 
bering that the first appearance of the erysipelatous rash may arise sev- 
eral eentimeters distant from the wound or point of entrance. 

RECURRENT EmvsirPELAS.—Recurrent erysipelas is not uncommon, 
especially in eases where there is a chronie discharging sinus or infective 
lesion in the air cavities of the skull. The recurrences take place, as a 
rule, every few months and always affect the same area. The consti- 
tutional symptoms become less with each attack until they may be absent 
altogether. 

EnvsrPELAS OF THE NAVEL.—This condition occurs in new-born in- 
fants where proper aseptic precautions have not been taken with the 
cord and is almost uniformly fatal. 1 

AFEBRILE ERYsIPELAS.— This form is frequently seen in aged or de- 
bilitated persons, or in those suffering from some chronic disease, such as 
diabetes or nephritis. The prognosis is very grave except in the afebrile 
cases due to recurrent attacks. 

CELLULOCUTANEOUS ERYSIPELAS.—This title is given to a type of the 
disease tending to involve the deeper tissues and cause abscess formation. 
This type is apparently due to a special strain of organism and is char- 
acteristic of certain epidemics. 

Treatment.—ProPHYLAXIs.—Hrysipelas is a contagious disease, con- 
veyed by contact infection. It may be carried by the hands of a third 
person, as, for example, a nurse or doctor. The patient, therefore, should 
be isolated during the attack and the ordinary precautions of disinfee- 
tion taken, especially the frequent sterilization of the hands of the at- 
tendants. With the most ordinary precautions there is little danger of 
infection, even if a patient is treated in an ordinary general hospital. 

In the past, fatal epidemics in crowded and unsanitary hospitals, 
where aseptic precautions were not carried out, have given an unduly 
bad reputation to the disease. However, cases of erysipelas should never 
be treated in the vicinity of surgical or maternity cases or by those in 
attendance on such cases. 

The infection does not appear to be a persistent one, in connection 
with rooms or clothing. Thorough cleansing gives sufficient disinfection. 
In the case of the patient, the organism may persist a long time, espe- 
cially if any chronic lesion, such as a persistent sinus or nasal discharge, 
is left. The period of isolation is usually determined by the healing of 
the local lesion. 

GENERAL MANAGEMENT.—The general management is that of any 
aeute febrile disease necessitating absolute rest in bed, abundanee of 
fresh air, a light but nutritious diet with an increased amount of fluid. 
The bowels require attention by enemas or repeated mild purgatives, 
and the skin should be kept active by regular sponge baths. 

The fever is apt to be high, but as the course of the disease is short 
and toxemia not usually marked, it rarely requires special attention. 
lf there is much toxemia and delirium with high fever, hydrotherapy 
gives the quickest and most efficient relief. This is best administered in 
the form of the cold pack, cold sponging or an alcohol rub, though a 
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regular cold bath may be used in severe cases. If there is continued 
delirium, and want of sleep, it is better to use an occasional dose of 
morphin. If no cardiac weakness is present, a dose of veronal and 
phenacetin, each 5 grains (0.324 gram), will often secure a night's rest. 

In cases of severe prostration or threatened cardiac failure, stimu- 
lants may be employed, but, unfortunately, are as ineffectual as in other 
aeute febrile diseases. Alcohol should always be given to those who are 
accustomed to its regular use; strychnin, caffein and digitalis have also 
been advised to tide over the patient until the crisis occurs. 

Loca TREATMENT.—Loeal applications have been advised in great 
profusion. Except for the relief of local distress, the feeling of tension, 
burning or itching, it is doubtful if they have any effect on the outcome 
of the disease. Probably cold compresses of either ice-water or evapo- 
rating lead lotion give the most relief. Tucker advises the use of a 
saturated solution of magnesium sulphate. Some patients get more re- 
lief from the use of a soothing ointment, such as carbolated vaselin, 
zinc ointment or an ointment containing bismuth salicylate or calamin. 
All these are best applied by means of a mask, or dressings of lint. For 
many years ichthyol in 20 per cent. to 50 per cent. solution or ointment 
had a great vogue, but it does not appear to give more relief than other 
applications of more agreeable odor and appearance. The application 
over the lesion of strong antiseptic solutions such as iodin, carbolic acid 
or corrosive sublimate cannot be too strongly condemned, as increasing 
the distress and risk of the patient without shortening the course of the 
disease. 

Erysipelas is a local infection, spreading peripherally through the 
lymphatics of the skin, and it is quite possible to arrest its progress in 
selected cases and bring about an early abortion of the disease by estab- 
lishing a barrier in advance of the lesion. The method should only be 
used when the medical attendant is prepared to give personal supervision 
to the case and see that an effective barrier of ‘aseptic inflammation 
or compression is produced, entirely surrounding the lesion. This is 
best done by painting on a band of liniment of iodin one-half to an 
inch wide, about an inch in advance of the lesion and entirely surround- 
ing it. This should be repeated in 12 hours and any sign of breaking 
through controlled by a fresh barrier farther out. A strong solution of 
silver nitrate has been used for the same effect. Others have advised the 
use of a strip of nonflexible collodion applied in the same way and 
painted on repeatedly so as to produce a trough-like depression with eom- 
pression of the lymphatics. The method is innocuous, and well worth 
trying where the lesion is small and ean be entirely surrounded. 

Speciric THERAPY.—Hamilton Bell, in 1851, advised the use of tr. 
ferri perchloridi in large doses, 1 to 2 drams (3.75 to 7.50 c.c.) a day, for 
the treatment of erysipelas, and for sixty years the use was continued. 
No explanation was ever given of its supposed aetion and the best authori- 
ties unanimously condemn it as irrational and apt to irritate the diges- 
tive system of the patient. Quinin in doses of 20 to 30 grains (1.3 to 
2.0 grams) per day has also been widely used with as little justification 
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or beneficial effect. Collargol injections have also been advised as in 
septicemia, but there is little evidence in favor of the treatment. 

The use of streptococcus vaccines in large and repeated doses, 100 
to 500 million, repeated every day or second day, also has its advocates. 
It may be of value in protracted cases and probably has some effect 
in preventing recurrences in patients unusually susceptible to the disease. 

The administration of antistreptococcic serum seems to offer more 
hope and is strongly advised by some authorities. It should be given 
in large doses and frequently repeated. Some cases appear immediately 
arrested and others not affected at all by the treatment. Possibly a 
variation in the strain of the organism may have something to do with 
the effect. A polyvalent serum should be used. 

Prognosis.—Erysipelas in the sporadic form, as seen in ordinary prae- 
tice at the present time, is an almost benign disease. Although the high 
fever, delirium and repulsive disfigurement would incline one not ac- 
eustomed to the disease to a grave prognosis, the fact is worth remem- 
bering that, in the absence of other disease or complicating condition, 
the outlook is entirely favorable. The total mortality at first might 
incline one to doubt this optimism, as it varies from 5 to 10 per cent. in 
different series of cases. A closer investigation of the fatal cases, how- 
ever, shows that they are almost entirely comprised of certain types of 
the disease. Erysipelas of the new-born is almost uniformly fatal. 
Wound erysipelas, as seen in the epidemic form in former war hospitals, 
was an appallingly fatal disease, and accidental erysipelas infecting 
wounds is still a serious affection. The form occurring in eachexias, 
as in cancer, chronic nephritis, senility, ete., also swells the mortality 
lists. The cellulocutaneous form with abscess formation gives a higher 
percentage of deaths. On the other hand, recurrent attacks are progres- 
sively less serious, and finally cause little constitutional disturbance. 

Even the migratory form, where the fever lasts for weeks and the 
whole body is involved, usually resolves eventually without bad effects. 
It is surprising how much of the skin of the body may be inflamed, such 
an extent of surface as would be uniformly fatal in burns and sealds, 
and yet the patients do very well. 

Unfavorable symptoms are the tendency to abscess formation or gan- 
grene, and evidence of serious involvement of the heart or lungs. As a 
general rule, an afebrile course shows a lack of reaction on the part of 
the patient, and, with the exception of a few very mild or recurrent 
cases of erysipelas, most cases without fever end fatally. 

An attack of erysipelas usually leads to complete recovery, no resi- 
due or defect being left. Occasionally, however, especially in repeated 
attacks, there remains a chronie thickening of the skin or lymphatic 
edema, which may cause disfigurement or disability closely resembling 
elephantiasis; happily this condition is rare. Permanent effects may 
also be left in exceptional cases in the form of endocarditis or chronic 
nephritis. 

Pathology.—In the eadaver, the redness of the lesion disappears 
and there is left only a slight edema. Microscopically, the condition is 
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one of edematous dermatitis, with little fibrinous exudate and only mod- 
erate infiltration with leukocytes. There is infiltration of the cutis and 
súbcutaneous tissues with serous fluid containing only a small amount 
of fibrin. The layers of the epidermis frequently become separated by 
serum-forming vesicles. Toward the margin of the lesion, the strepto- 
cocci are found in great numbers in the lymphatic spaces, in the chan- 
nels at the base of the papillæ, and in the crevices of the derma. 

The internal organs in an ordinary case show only the changes asso- 
ciated with an ordinary sepsis, i.e., cloudy or hyaline degeneration. 

In cases with secondary infection, one may find evidences of pyemia, 
malignant endocarditis and septic infarcts in the organs. As noted 
elsewhere, suppurative inflammation of the various serous membranes 
may occur, meningitis, pericarditis, empyema or arthritis. 

Nephritis, if found, is usually of a degenerative type, or an exacerba- 
tion of a chronic nephritis. Occasionally acute septic nephritis may 
be seen. 

Historical Summary.—Erysipelas has been recognized for centuries, 
but was formerly confused with acute eczema and all diffuse phlegmonous 
inflammations. Its contagious nature was first recognized about 1850 
by English writers. Later Velpeau, in France, and Wernher (1862) 
and Volkmann (1869), in Germany, emphasized the same fact. 

The specific organism was ürst described by Fehleisen of Berlin in 
1883, and later experimental researches confirmed his findings. 

The recognition of the contagious character of the disease and its 
tendency to cause outbreaks in surgical and maternity wards has led 
to its exclusion from most general hospitals, while most contagious hos- 
pitals make no provision for its eare. As the infection is not ordinarily 
virulent, and easily controlled by simple precautions in nursing, there 
seems no reason why it should not be treated in separate rooms of an 
ordinary hospital, as typhoid, tuberculosis, syphilis and similar diseases 
are treated. 
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CHAPTER IX 


VARIOLA 
(Small-poz) 


By SAMUEL Sinex Woopy, M.D. 


* Definition, p. 187— Etiology, p. 187—Predisposing causes, p. 187— 

Exciting cause: the organism, p. 188—Modes of conveyance, p. 189 
Symptomatology, p. 189—Clinical history, p. 189— Diagnosis, 
p. 193—Complications, p. 197—Clinical varieties, p. 197—' Treatment, 
p. 200—Prophylaxis, p. 200—General treatment, p. 202—Serum 
therapy, p. 206—Prognosis, p. 207—Pathology, p. 207—Historical 
summary, p. 209. 


Definition.—Variola, or small-pox, is a highly communicable, acute, 
specific infection characterized by a rather constant ineubation period, 
sudden onset with high initial fever and marked constitutional disturb- 
ances lasting three to four days, followed by an eruption which begins 
as papules and passes into vesicles, pustules and crusts; and by a sec- 
ondary rise of temperature during the pustular stage of the eruption. 

Etiology.—Prepisposing Causes.—Climate.—Before the introduc- 
tion of vaccination, small-pox was one of the most prevalent and destruc- 
tive scourges with which mankind was afflicted, destroying countless 
lives every year. There is no part of the world in which variola is not 
known, so that it cannot be said to be influenced by climatic conditions. 

Season.—Seasonal influences are apparent in the fact that it is more 
prevalent in cold weather and that epidemics that break out in the 
spring and summer months are apt to be less extensive than those that 
appear in winter. 

Age and Sex—All human beings, irrespective of age or sex, are sus- 
ceptible to the disease. Infants do not exhibit the natural immunity 
that they generally show toward infectious diseases. They are known 
to have been infected in utero, but only when the mother herself has 
had the disease during pregnancy, and may at birth present the rash 
or sears of the rash. As a rule, however, the fetus is not affected and 
a child born in a small-pox hospital, if vaccinated at once, may escape 
the disease. 

Race.—As to race, there seems to be a general impression that colored 
people are more susceptible than are white people. This would appar- 
ently be substantiated by the fact that negroes are decidedly in the 
majority among the variola patients of a hospital for contagious dis- 
eases. But on second consideration it is more likely to be due to 
social and educational conditions, inasmuch as small-pox generally 
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arises among the poorer classes, where the evils of over-crowding are 
active, especially more so during the winter than during the summer 
when the windows are kept open and the people spend more of their 
time in the open air; and, secondly, there is the fact that vaccination 
is not so generally practiced among this class. 

Exciring Cause: THE OrGANIsM.—EHarly studies sought to find the: 
exciting cause of variola among the bacteria, but inasmuch as it was 
subsequently shown that the contents of the vesicle and the vaccinal 
lymph when deprived of their bacteria still retained their specific char- 
acteristics, this theory could not be upheld. Later investigations demon- 
strated the cause of variola to be an animal organism. Van der Loeff, 
and Pfeiffer, independently and almost simultaneously, in 1887, de- 
seribed the parasites, rhizopoda and sporozoa, whieh they found in the 
vaecinal lymph and in the contents of the variolous pustules, and to which 
they assigned an important róle in the etiology of vaccinia and variola. 
But Guarnieri, in 1892, was the first to advance a definite protozoan 
theory in relation to vaccinal variolous infection. He demonstrated 
that the two diseases owed their specific character to the endocellular 
action of minute protozoa which he designated respectively, Cytorrhyctes 
variole and Cytorrhyctes vaccinie. Other investigators thereupon dem- 
onstrated that the parasite in certain stages assumed ultramicroscopical 
proportions, and further studies were then directed to establishing the 
morphology and structure of the organism. In 1904, Councilman and 
his associates demonstrated that these vaccine bodies were a phase of 
the development of a sporozoón. They definitely regard them as the 
cause of the disease, resting their assumption on the fact that they are 
always associated with its lesions, that they develop as it develops and 
are found under no other conditions; and that after the lesions have 
reached their full development, i.e., after local immunity is established 
and the cells are no longer capable of affording a suitable place for 
development, the organisms are no longer found. They also believed 
that variola and vaccinia are due to the same organism, in vaccinia 
cytoplasmic forms alone being met with; but in the calf and in the 
rabbit the organism occurs with the same regularity, whether the ma- 
terial used is that from vaccinia or from small-pox. 

Prowazek and his followers (1907-1911) deseribe minute organisms 
as the etiological agents in variola and vaccinia, which they place among 
a group of protozoa termed by Prowazek as chlamydozoa, the life his- 
tory of whieh is as follows: (1) Numerous elements intracellular as 
well as extracellular, whieh are filterable and whieh are present at the 
beginning and end of infection; (2) intracellular initial bodies; (3) 
transition stages to Guarnieri bodies with eentral inelusions and periph- 
eral zone and accessory bodies; (4) various stages and forms of Guar- 
nieri bodies, some of which, with their inclusion bodies, are also found 
on the peripheral zones; (5) finally, degenerated Guarnieri bodies and 
initial intracellular bodies which again break up into innumerable ele- 
mentary bodies. 


More recently Hallenberger reports results which somewhat modify 
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the findings of these observers. He points out that the difference be- 
tween the extracellular and the intracellular bodies is developmental, 
the former increasing by simple division and the latter by budding. He 
terms the bodies he observed strongyloplasma, and places them between 
bacteria and protozoa, the Guarnieri bodies being reaction products of the 
cells. The fact that these are so numerous in the experimental lesion 
in the cornea of the rabbit and less frequent in the products of human 
poeks led him to abandon the term chlamydozoa.and substitute the above- 
named for it. 

Modes of Conveyance. —Infection of variola is earried from man to 
man, generally occurring through contact with the contents of the ef- 
florescences, or the local lesions, in which the contagium resides. The 
virus of variola is peculiarly tenacious, so that contagion may also take 
place by fomites, especially through infected clothing and, according 
to some authorities, by aérial convection, and. also through insects. 
Variola is contagious at all stages of development from the incubation 
through to the last stage, indeed, until the last evidence of crusts or 
“eores’’ has been removed from the hands and feet. In fatal cases it per- 
sists after death, thus making the most careful handling of the body a 
matter of supreme importance. 

The secretions and excretions of the body play a subordinate róle in 
the transmission of the disease. They are of importance only if infected 
through contact with the sores on mucous membranes or with the pus- 
tules. From tests made with the blood it seems that the blood of variola 
patients contains the activating agent only in the early stages of the dis- 
ease—before the eruption develops. 

Second attacks may occur, a few being recorded. But many of them 
are errors in diagnosis, for experience in hospitals—especially during 
epidemies—shows that all manner of diseases are liable to be sent in with 
a diagnosis of variola. 

Symptomatology.—CurnicaL History.—Period of Tidubation==Mhe 
incubation period of variola is generally considered to run from ten to 
thirteen days after a known exposure. It may be as short as five days; 
or it may be prolonged to the fourteenth or fifteenth day. The period of 
ineubation is generally symptomless. 

Mode of Onset.—The transition to the actual invasion of the disease 
is apt to be sudden, the symptoms consisting of headache, severe back- 
ache, fever, chilliness, stupor and delirium, with evidence of marked 
toxemia. The initial symptoms, however, may be very slight, and are 
then apt to be followed by a mild form of the disease, but it cannot be 
said that severe initial symptoms necessarily indicate a subsequent severe 
course of the disease. 

The onset is generally so acute that the patient is at once prostrated 
and unable to be out of bed. The temperature, whether or not pre- 
ceded by a chill, mounts rapidly to 103.1?-104? F. (39.5°-40° C.), and 
on the second or third day reaches a maximum of 104.9°-105.8° F. (40.5°- 
41? C.) and even 107.6? F. (42? C.). This rapid rise in temperature is 
often seen also in varioloid, while in the more severe forms of variola 
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lower temperatures are sometimes noted. The pulse, ranging between 108 
and 120, is generally of good quality, except in the very severe cases, 
where it is apt to be thin and irregular. Respiration corresponds to the 
temperature. Dyspnea sometimes sets in, although neither the lungs 
nor the heart are affected. The skin usually is dry, the face is red, 
and the conjunctiva injected. The tongue is coated, dry, and sometimes 
serrated at the edges. There is generally a characteristic buccal fetor. 
Pharyngitis, rhinitis and slight bronchitis are often present. The pa- 
tient eomplains of nausea, and there may be vomiting, especially in 
children. The nausea in the fulminating cases is generally persistent 
and accompanied by singultus and epigastrie pains. The headache 
is usually localized in the frontal region, but it may be dif- 
fused over the entire head. Insomnia is almost complete during the 
initial stage, while vertigo and tinnitus are not uncommon. In children 
convulsions are often noted. But the most obtrusive symptom is back- 
ache, which often is already manifest during the incubation period, per- 
sisting through the initial stages up to the breaking out of the eruption. 
The pain is usually located in the lumbar region and is peculiarly severe 
and ''siekening'' in character; in some eases it is associated with draw- 
ing pains in the legs together with a loss of power, and joint pains 
suggestive of articular rheumatism and septic disease. Often stiffness 
and pain im the nape of the neck together with the severe headache 
raise the suspicion of meningitis. The heart and the lungs are nearly 
always negative. But the liver may be tender to pressure, though not 
enlarged. Enlargement of the spleen is generally marked, even in the 
early stages of the disease. In fact, some authorities find that the splenic 
enlargement is most pronounced in the early stage of variola vera, while 
in varioloid palpable enlargement is wanting. The condition of the 
splenic area, therefore, might be of diagnostic value. The bowels are 
constipated. The urine is of high specifie gravity and is reduced in 
quantity. Albuminuria (febrile type) may be present; pronounced al- 
buminuria represents an unfavorable sign, since it is generally associated 
with the type of the disease which develops into the hemorrhagic form. 
In the female menstrual-like bleeding begins at once, and although this 
phenomenon is often associated with other febrile conditions, it is par- 
ticularly characteristic of variola. Ñ 

Symptoms during Progress of Disease—A prodromal rash appears 
on the first or second day after the onset of symptoms and disappears 
in a few hours. It may be scarlatiniform or morbilliform, either of which 
may be associated with petechim. The distribution may be general, but 
as a rule it involves only the lower abdominal areas, the inner aspects 
of the thighs, the lateral thoraeie region, the axilla, and sometimes the 
knees and elbows. This feature oceurs more often during some epidemies 
than others, but is generally eonsidered to be present in from ten to 
sixteen per cent. of cases. Between the third and fifth day—usually in 
sixty hours—the aetual variola eruption breaks out, the severe initial 
symptoms begin to abate, and the patient feels so much better that he is 
liable to think that he is at the end of his trouble. 
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The eruption appears first on the exposed surfaces of the body, i.e., 
those subject to the greatest irritation—the forehead, the back of the 
hands, front of the wrists—and within the next twenty-four hours 
on the face, neck, feet and trunk, in the order mentioned. It also 
attacks the mucous membranes of the pharynx, palate mouth and 
tongue, sometimes appearing in this loeation before the papules are seen 
on the skin. It may also early attack the larynx, trachea and large 
bronchi. A lesion that develops on the mucous membranes appears first 
as a red maeule which soon turns grayish and is surrounded by a red 
zone due to the formation of a vesiele whieh soon ruptures. When only 
a few lesions are present on the mucosa discrete erosions result, but 
when the lesions are more numerous, more or less deep and irregular 
uleeration may ensue, simulating diphtheria. 

The evolution of the typical eruption of variola is unique, its peculiar 
interest resting on the regularity with which it passes from one stage 
to another at certain definite intervals, such as is not seen in any 
other acute exanthem. 

The eruption appears about the third day of the disease as small 
red macules, which in a few hours develop into papules about the size 
of a small pea, generally hard and shotty to the touch. On the fourth 
or fifth day (second day of the eruption) the papules develop a conical 
point, the beginning of vesieulation; during the next three days the 
vesicle gradually fills, increases in size until it is circular, tense and 
umbilieated, owing to the development of a central depression. It 
reaches maturity on the eighth or ninth day (sixth or seventh of the 
eruption). The cellular contents now become turbid, owing to the 
commingling of pus bodies, the umbilication disappears and the lesion 
again becomes rounded or dome-shaped. Careful examination after 
pricking of the lesions at this time will show that they are multilocular, 
since they fail to collapse. On the ninth day (seventh of the eruption) 
the typical variola pustule is seen. A red areola develops around the 
base of the pustule, the confluence of which, when the eruption is profuse 
and thickly disseminated, leads to a typical edema of the face, especially 
around the eyelids, nostrils, lips and mouth. It is at this stage that 
the characteristic secondary rise of temperature sets in, and at which 
the suffering of the patient is most intense. 

In the favorable cases this fever lasts only a day or so, and on the 
tenth or eleventh day of the disease (eighth or ninth of the eruption) 
the pustules begin to dry up and the temperature falls, reaching the 
normal at the end of the second or the beginning of the third week. 
The desiccation process begins on the face and proceeds in the same 
order in which the eruption appeared. By the fourteenth or fifteenth 
day of the disease desquamation will be well advanced on the face. The 
eruption may be present in its different stages in various parts of the 
body, but the different stages are never seen side by side on the same 
part of the body. In other words, unlike the varicella eruption, that of 
variola does not appear in crops, though it may resemble varicella in 
that some of the lesions may abort at the vesicular stage. 
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During the desiecating stage the skin around the lesions, espeeially 
on the limbs, may become inflamed, and large, flat pemphigus-like 
bulle develop. These are filled with a thin yellowish fluid, and as 
they rupture leave an ulcerous surface on which crusts form. At this 
stage the temperature may again arise, attended by more or less marked 
eonstitutional symptoms. According to the severity of the eruption 
and the number of lesions this secondary fever may be slight 
and evanescent, or it may reach a maximum of 102?-103? F. (38.9°- 
39.5° C.) or more, the height of the fever apparently depending upon 
the tension in the lesions and the extreme discomfort and irritation 
they cause, and to some degree also, upon the septie absorption of 
their contents. The fever continues even after some of the pustules 
rupture, and persists into the early stages of desiccation. 

With the process of desiccation the subeutaneous edema subsides, 
the suffering is relieved, and although the patient is weak and exhausted, 
convalescence sets in. The process of enerustation is generally com- 
pleted in about sixteen days from the onset of the illness, when the crusts 
begin to fall off. The crusts show a tendency to persist longest on the 
hands and feet, where small ííeores" may remain which often have 
to be removed with a knife or scissors. These cores are hard, dark 
brown, or black masses buried beneath the skin, and on puncture evacu- 
ate a slimy substance which is readily removed with a needle. During 
the crusting stage the most annoying symptom is intense itching, and 
often, unless prevented, the patient will scratch so forcibly as to induce 
secondary infection. The scratching, however, does not, as is generally 
supposed, influence the resulting scar. Whether or not the skin scars 
remain after desquamation is completed, depends upon the character 
of the suppurative process. If superficial, the pustule dries without 
leaving a mark, but if the papillary layer has been included in the sup- 
purative process, a scar will remain at its site, due to the replacement of 
the epithelium by vascular granulation tissue which is transformed into 
connective scar tissue, leaving the typical pock mark, which often per- 
sists during life. In some patients the hair falls out during the crust- 
ing stage and even later, but generally grows again, except, of course, 
where the hair follicles have been destroyed by the suppurative process. 

In uncomplicated cases of variola vera complete recovery takes 
place in from three to six weeks. In the complicated cases, of course, 
the time is indefinite. 

The blood-pieture in variola during the incubation period shows 
marked leukocytosis with polymorphonuclears predominating; later on, 
in the papular stage, the leukocytes are not increased, and may even 
be subnormal in number. In the vesieular stage and eontinuing for 
several weeks thereafter, leukocytosis is again more or less marked with 
Iymphoeyte cells predominating ; a very high leukocytosis indicates the 
presence of some complication. In severe cases myeloeytes and normo- 
blasts are present and if found in large numbers are considered un- 
favorable signs. In vaccinia the blood-count, according to Schatzmann, 
is analogous to that of variola, the difference being one of degree only, 
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thus indicating the identity of the two diseases. Erlenmeyer, on the 
other hand, did not observe the predominanee of lymphocytes in vae- 
cinia. He believes the eruptive stage in vaccinia corresponds to the 
prodromal stages of variola, or that perhaps, owing to the peculiar 
mode of infection, the skin and the general reaction appear simultane- 
ously. 

Diagnosis.—The diagnosis of variola is neither easy nor certain 
before the typieal eruption appears; at the same time it may be said 
that there is perhaps no disease in whieh early definite diagnosis is of 
such primary importance. The general symptom-complex—more or 
less sudden onset, headache, generalized pains, usually more marked in 
the lumbar region, nausea, vomiting, fever, with or without a previous 
chill, delirium, especially in children—is not peculiar to variola only; 
the addition of a prodromal rash, especially in the absence of a known 
exposure to variola, still more confuses the diagnosis. In the initial 
stage the symptoms may suggest influenza or lumbago, although the 
latter is rarely accompanied by headache, fever or general prostration ; 
so that it should be easily ruled out. Influenza is not so easily excluded, 
especially, as may well happen, if both it and variola are epidemic at 
the same time. Differentiation would then be almost impossible until 
the actual variola eruption had appeared. If this is not seen on the 
fourth day a diagnosis of influenza may be safely made. Furthermore, 
a slow pulse compared with the temperature is also significant of 
influenza. 

The onset of variola may also sometimes simulate pneumonia, and, 
in a certain percentage of cases, stiffness of the neck and delirium may 
suggest meningitis. For pneumonia the character of the expectoration 
is decisive, while for meningitis, lumbar puncture and the ophthalmo- 
seopie picture should make the situation clear. 

Differentiation between typhus, as well as typhoid fever, may some- 
times have to be made. Typhus often during the first three days pre- 
sents severe backache, and on the fourth day a roseola exanthem re- 
sembling the prodromal variola rash. The temperature chart in such 
eases should remove any doubt, for none of the acute exanthemata 
presents the characteristic fall of temperature as that seen at the be- 
ginning of a variolous eruption. The temperature chart is also a 
guide in diagnosing typhoid fever, the rise being gradual, while the 
onset of symptoms, unlike those of variola, is slow and insidious. 

The prodromal rash that appears in a small percentage of cases may 
be searlatiniform or morbilliform in character. It is comforting to know 
that the prodromal variolous rash does not appear in ehildren under 
ten years of age (Ker). In addition, pronounced throat and tongue 
symptoms together with circumoral pallor are typical of scarlet fever, 
while in variola there are neither throat nor tongue symptoms, the 
face is more uniformly flushed, the rash is less diffuse and not so 
distinctly punctate. In hemorrhagic small-pox, however, the rash may 
sometimes be mistaken for those cases of severe scarlatina which present 
peteehial spots and a very vivid rash. It is obvious that in such in- 
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stances careful isolation of the patient, until the appearance of signs 
pathognomonie of one or the other disease, is most essential. 

The morbilliform prodromal rash of variola ean be distinguished 
from measles by the presence of Koplik’s spots, but (as Ricketts points 
out) not by their absence, for the spots may have disappeared by the 
time the rash becomes evident. On the other hand, the lesions of variola - 
that develop on the mucous membrane of the mouth are apt to be pres- 
ent early, before the papules appear on the skin, and there might be 
danger of confusing these with Koplik's spots. The former, however, 
are found chiefly on the palate and the fauces and only to a slight de- 
gree, if at all, on the sides of the mouth. It should also be remem- 
bered that an erythematous eruption is probably not due to measles 
unless it is associated with pronounced symptoms of eoryza. Further- 
more, the onset of measles is not sudden, and is not apt to be aecom- 
panied by vomiting, headache, backache and chills. 

In doubtful cases the blood-picture may be of value in arriving at 
a diagnosis. Increased leukocytes with lymphocytes predominating and 
the absence of eosinophils characterizes the blood in variola, while in 
searlatina, eosinophilia is marked, and in measles there are few lympho- 
eytes and no eosinophils during the exanthematous stage. The differenti- 
ation is important, inasmuch as in ease of death, a certificate of death 
from measles or scarlet fever, when the actual cause was small-pox, 
would be apt to lead to serious consequences. 

In the papular stage also, variola is liable to be confused with 
measles, especially as the papules in the latter may be hard and shotty 
to the touch, like those of variola; while the variola lesions, especially 
in the modified form of the disease as we see it to-day, may be rather 
soft, particularly those of only a few hours’ growth. The distribution 
of the eruption in such eases is probably the most reliable guide. The 
eruption of measles covers the entire body, while in variola the flanks 
are generally spared, and a papular rash on the face will generally be 
accompanied by a simultaneous, definite, vesicular eruption on the palate. 

Differential diagnosis during the vesicular and suppurative periods 
in a typical case of variola vera presents little difficulty. But to-day, 
when the general type of variola is so.mild or atypical or so much 
modified by the more or less general practice of vaccination, the dis- 
tinction between it and other exanthemata is sometimes exceedingly diffi- 
cult. This is especially true of varicella, which is probably the one 
disease that more than any other is confused with variola. In the 
greater number of cases the resemblance is only a superficial one, but 
frequently the differentiation must be made on more or less delicate 
indications, indeed, is often impossible even by the most expert diagnos- 
tician. 

} The age of the patient is not significant, for varicella does some- 
times occur among adults (p. 223), although variola, owing to early 
vaccination, is rare among children. The initial symptoms may be a 
guide, since in varicella the eruption, as a rule, is the first sign of 
the disease, which is not the case in variola, and generally appears at 
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the same time with the constitutional symptoms, particularly in chil- 
dren. But in the adult the prodromal stage is often long and severe 
and presents all the symptoms of variola. It is these cases that en- 
hance the difficulties of differential diagnosis. In varicella the erup- 
tion preferably attacks, first, the covered portions of the body, while 
in variola the eruption appears first on the face and exposed portions, 
the greater number of lesions appearing on the face, the forearms, and 
the wrists; on the legs and thighs, if the eruption is profuse, while 
the abdomen is usually least affected. This is considered by Ricketts one 
of the most important distinctions between the two diseases. The pres- 
enee of numerous lesions on the palms and soles would, in his opinion, 
argue against chicken-pox and in favor of small-pox. 

As to the charaeter of the eruption itself: first of all, the variola 
eruption does not come out in crops, as does that of varicella; secondly, 
the development of the varicella eruption often is so rapid and so symp- 
tomless that it seems to miss the papular stage and is recognized only 
in the vesicular stage; finally, the shape of the lesions is characteristic. 
Those of varicella are oval, often irregular and soft and velvety to the 
touch, while the variolous lesions are round, almost invariably so, and 
are hard and shotty. 

Both diseases may, of course, develop anomalies with regard to all 
these points, but it is more unusual for varicella to mimie variola than 
it is for a variolous eruption to imitate varicella, which, of course, is 
fraught with greater danger. 

The distribution of the eruption in such instanees again is a valu- 
able guide. Indeed, according to Ricketts, it is finally the distinguish- 
ing feature on which the greatest reliance ean be placed. This is true 
even in the cases which present the greatest difficulty, i.e., those in 
which the eruption is scant, although here the character of the lesions 
may possibly be a more valuable guide. 

The differentiation of the two diseases is of such importance that 
we find it expedient to use Ricketts’ tabular form in summarizing the 
main differences between the eruption of variola and varicella: 
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1. The rash is most abundant 
on the face; most scanty on the 
abdomen and chest. 

2. The rash is much more 
abundant on the back than on the 
abdomen. 

3. The rash is more abundant 
on the shoulders than across the 
loins, and on the chest than on the 
abdomen. 

4. The rash favors the limbs 
and, generally, the arms, next to 
the face. 


V ARICELLA 


1. The abdomen and chest are 
eovered as thiekly as the face, or 
more thiekly. 

2. The abdomen 
equally with the back. 


ls covered 


3. The distribution is indif- 
ferent. 


4. "The rash tends to avoid the 
limbs. 
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5. The distribution on the 5. The distribution on the 
limbs is centrifugal. limbs is centripetal. hy 
6. The rash favors promi- 6. The rash behaves indiffer- 


nenees, and surfaces exposed to ir- 
ritation ; it tends to avoid protected 
surfaces, flexures and depressions. 
7. The lesions are deep-seated, 
and have an infiltrated base. 
8. The lesions are generally 
circular in outline. 


9. The lesions are homogeneous 
in eharaeter; or if they are hetero- 
geneous they are heterogeneous by 
law. 

10. The vesicles, generally, are 
multiloeular. 

ll. Frequently some 
vesicles are indented. 


of the 


ently. 


7. The lesions are superficial 
and the base is not infiltrated. 

8. The lesions frequently have 
an irregular outline; when they lie 
near a flexure they are apt to be 
oval or elongated. 

9. The lesions often are not 
homogeneous; and the want of 
homogeneity bears no relation to 
the sizes of the lesions and to their 
situation. 

10. The vesicles, generally, are 
unilocular. 

11. The vesicles are never in- 
dented and seldom dimpled. 


Among other pustulous eruptions which may resemble variola may 
be mentioned syphilitic eruptions, acne, impetigo contagiosa, and the 
pustulous exanthemata of septic diseases. The Wassermann reaction 
and the history of the case should exclude syphilis, while in aene and 
impetigo the absence of initial symptoms preceding the outbreak of 
the eruption should serve to make the proper diagnosis. In addition 
to this, the vesicles of impetigo are unilocular, and the redness sur- 
rounding the sore is not so marked as in variola. Rashes due to digestive 
disturbances or to drugs, bromids, iodids, ete., can be recognized by 
the absence of initial symptoms and the history of dietary indisere- 
tion, or the administration of certain drugs. 

In pneumococcic septicemia after pnewmonia, much confusion may 
be caused by the presence of a pustulous eruption on the back, the chest 
and the extremities, but the distribution of the sores and the absence 
of a history of exposure to variola should prevent an error of diagnosis 
in such instances. 

The vaccination test on the cornea of the rabbit is often resorted 
to in suspected cases. Inoculating the contents of a variola pustule 
into the rabbit’s cornea produces a typical lesion in about thirty hours, 
at first a thickening of the epithelium, which in a day or two develops 
into a sore, stained sections of which present Guarnieri bodies. 

The finis] test, however, is convincing evidence of vaccination, Suc- 
cessful vaccination within half a dozen’ years, at least, or revaccina- 
tion at any time, or a successful vaccination during the early stages 
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of the disease—especially after the third day of the eruption—may 
be taken to indicate that the ailment is not small-pox. 

Complications.— The complications of variola are generally related 
to the severity of the skin lesions, especially during the suppurative 
stage, and are due to pyogenic infection of the skin, the eyes and the 
mucous membranes of the nose, mouth, the throat and the respiratory 
tract. 

The presence of a pustule on the eye may lead not only to severe 
conjunctivitis, but also to ulceration of the cornea followed by opacity, 
perforation and even panophthalmia. Severe cases may lead to perma- 
nent blindness. 

More or less serious ear trouble may also complicate variola. The 
external canal as well as the tympanum and the mucosa of the eustachian 
tube sometimes become congested and swollen, and purulent otitis media 
and even mastoiditis or other sequel: of otitis media may occur. 

The eruption on the mucous membrane of the nasopharynx may 
lead to phlegmonous inflammation of the esophagus, tongue and fauces, 
the latter sometimes suggesting diphtheria, or it may lead to an ulcerative 
condition of the larynx with its attendant sequel; there is nearly always 
some hoarseness, although complete loss of voiee is rare. When it does 
occur it is a bad prognostic sign. Edema of the glottis also often com- 
plieates variola, and may be severe enough to demand tracheotomy. 

The damaged. condition of the skim may lead to bed-sores, super- 
ficial abscesses and boils, unless great care is taken to prevent them; 
while eellulitis, erysipelas and tetanus may appear during the stage 
of enerustation and result in death. 

The most important complications of variola, however, are those that 
involve the respiratory passages. Bronchitis is decidedly not uncom- 
mon and may be serious and develop into bronchopneumonia. Lobar 
pneumonia and pleurisy often accompany variola; while heart affee- 
tions—pericarditis (serofibrinous or purulent) and myocarditis—are 
sometimes met with. Adenitis, cervical and axillary, and orehitis (in the 
male) also frequently complicate variola. The latter is by some authori- 
ties regarded as part of the symptom-complex of the disease, but others 
feel justified in considering it a complication, since changes have been 
observed postmortem that suggest that the orchitis develops during the 
evolution of the eruption. Small, hard nodules may sometimes be pal- 
pated (intra vitam) during the pustular stage. 

Nephritis is not unusual. Paralysis is sometimes reported. It is, 
however, usually transitory and disappears in a few weeks. It is gen- 
erally interpreted as a peripheral neuritis, but (as McClure points 
out) is more likely the result of the effect of the toxin on the spinal 
cord and the meninges. Cases of paraplegia and hemiplegia are also 
recorded, but are very unusual. 

Clinical Varieties.— The clinical course of variola is determined by 
the severity and the character of the eruption, the disease accordingly 
presenting several clinical varieties, the most malignant of which is 
variola hemorrhagica, occurring in two forms: variola hemorrhagica 
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purpura (black small-pox) and variola hemorrhagiea pustulosa. Less 
malignant is the type known as variola vera in whieh the lesions may 
be confluent, semiconfluent or discrete, the latter gradually merging 
into the third variety, known as varioloid, a modified form which, in 
some instances, is so aberrant as to omit the eruption altogether, being 
then known as variola sine exanthem. 

Before vaccination was as commonly practiced as it is to-day among 
intelligent and civilized people, the hemorrhagic type and the malig- 
nant forms of variola vera were much more frequent than they now 
are and were more prevalent in some epidemies than in others. 

VARIOLA HEMORRHAGICA.—The hemorrhagic forms of variola seem 
preferably to attack young people and pregnant women. The latter, 
if they survive long enough, usually abort. The two forms are mani- 
festations of different degrees of the severe toxemia—in purpura the 
hemorrhage into the pocks from the mucous membrane occurs during 
the eruptive stage, while in pustulosa it takes place during the vesieular 
or pustular stage. The initial symptoms in either are severe. 

Variola Hemorrhagica Purpwra.—On the evening of the second day, 
or on the third day, in the purpurie form, a diffuse hyperemie rash 
appears on the body, developing especially in the groins, starting with 
small punctiform hemorrhages which gradually increase in size; at the 
same time the conjunctive are more or less eechymotie and there may 
be hemorrhage from the mucous membranes. The skin assumes a pur- 
plish or even a plum-colored hue, and the edema of the face, together 
with large conjunctival hemorrhage, and sunken appearance of the cor- 
nea, gives the patient a truly ghastly aspect. Death generally results 
in three or four days, but may set in even before the rash appears. 

Variola Hemorrhagica Pustulosa.—The clinical picture of variola 
hemorrhagica pustulosa is not much more encouraging. The fatal course 
may be delayed to the seventh, eighth or ninth day, but is generally 
run in three to four days. The earlier the hemorrhage takes place the 
greater is the danger. When the lesions succeed in progressing to the 
pustular stage, hemorrhage may occur between the lesions or at their 
bases, the prognosis being a little more favorable when the latter is 
the case. E 

VARIOLA VERA—Confluent Types—tIn the confluent types, as their 
name indicates, the lesions are more or less closely sown so as to adhere 
or to merge one into another during the pustular stage. This refers 
particularly to the eruption on the face and the exposed surfaces; on 
the body itself the pocks are, as a rule, discrete. The evolution of 
the eruption is generally rapid, with a very rapid dissemination over 
the body, especially marked on the face, which beeomes edematous and 
distorted. y 

Involvement of the mucous membranes leads to complications which 
in turn unfavorably affect the temperature. The condition progresses 
from bad to worse and the end generally comes with associated symptoms 
of general sepsis. 

When recovery takes place convalescence is slow and protracted. 
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Desieeation of the confluent lesions is retarded, owing to the reforma- 
tion of suppuration in the very diffuse eruption. The normal process 
is also interrupted by the development of abscesses and furuneles. After 
the primary desquamation thin erusts often form again and again before 
the final healing of the lesions takes place. The lesions on the mucous 
membranes also heal very slowly; and fever, owing to complications, is 
apt to persist into the third week of the disease. 

Discrete Form.—In the discrete form of variola vera the lesions are 


i fewer in number and the disease is not so apt to be fatal, its malignancy 


depending upon the number of lesions and the presence or absence of 
complications. The skin presents the same inflammatory edema, but, 
as the pustular stage is reached, the temperature falls, the general con- 
dition improves, and in uncomplicated cases convalescence sets in 
toward the end of the second week. 

VARIOLOID.—The benign variety of variola, known as varioloid, is by 
some authors made to include all mild or aberrant forms of the disease, 
while others restrict the term to those cases that have been modified 
by vaccination. 

Varioloid differs from variola vera in running a shorter and more 
benign course after the eruption Once appears. The incubation period 
is the same, but the period of invasion may be longer or shorter than 
in variola vera, while the symptoms may or may not be severe, and in 
no way indicate the clinical type that the disease will assume. The 
latter can sometimes be foretold by the prodromal rash which in variola 
vera is generally petechial, while in varioloid it is more likely to be 
erythematous or morbilliform. It is the character of the eruption, as we 
have seen, that finally determines the history of the disease itself. In 
varioloid the temperature, if it has been high, falls rapidly during the 
eruptive period, reaching the normal on about the fourth day, without 
any secondary rise at the suppurative stage, except in very rare in- 
stances. The eruption may vary both in the order and extent of dis- 
tribution and in its evolution. Instead of regularly beginning on the 
face or exposed surfaces it often appears first on the trunk or simul- 
taneously in different parts of the body. The number of efflorescences 
may vary from a very few discrete pocks to a profuse eruption diffusely 
spread over the skin surfaces. The single pocks, beginning as red macules, 
are quickly transformed into papules, many aborting at this stage. 
Others go on to vesiculation and abort at the beginning of the pustular 
stage, and some very rapidly go through the pustular stage—a fact 
that often adds to the difficulties of diagnosis. The vesicle begins to 
fill about twelve hours after the macule appears, and on the third day 
(of the eruption) shows signs of suppuration which nearly always is 
superficial. The areola surrounding the pustule is small without any 
evidence of inflammatory or edematous swelling. Desiccation begins on 
the fifth to the seventh day (of the eruption) ; or earlier in the abortive 
efflorescences. The pustules simply dry up without rupturing, and leave 
a thin brownish crust which, being superficial, falls off easily. It is 
only in the buried crusts on the palms and soles that desquamation is 
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apt to be slow. Slight prominences and pigmentation which remain 
after desquamation disappear in a few weeks without leaving any trace 
of the disease. 

The mucous membranes are often affected but not so severely. The 
visible pocks are few in number, and although catarrhal inflammation 
of the bueeal mueosa, dysphagia, hoarseness and coryza are present, 
they are not so annoying as in variola vera, and never give rise to 
serious ulcerative and necrotic processes. This type of the disease is 
probably not so infectious and contagious as variola vera, since it prae- 
tically never attacks an individual who has been successfully vaccinated, 
even at a remote period. 

VARIOLA SINE EXANTHEM.—Some exceedingly mild forms of vario- 
loid, in which only a few pocks develop, form the transition type to 
variola sine exanthem, in whieh there is no sign of the eruption on 
the skin or on the mucous membranes. The etiology of the disorder 
rests altogether on eireumstantial evidence. Often a person with some- 
what defective immunity, possibly from a very remote vaccination, who 
is known to have been exposed to small-pox contagion, develops symp- 
toms so typical of the invasion period that the eruption is naturally 
expected to appear on the third day, but fails to do so. Instances of 
this kind have been observed during certain epidemics in sufficient num- 
bers to warrant the inclusion of the form as a variety of varioloid. 
Marked backache in these cases should arouse the suspicion, while the 
appearance of a prodromal rash should establish a diagnosis of variola 
sine exanthem; for often the disease is not recognized except in its 
effects, such cases having been known to form the source of infection 
in a case of variola vera. 

Treatment.—PropHYLAxis.—Prophylaxis against variola is com- 
prised in the one word—vaccination. With this definite preventive meas- 
ure at the command of medicine for more than a century, the beneficial 
value of which is beyond estimation, the subject of variola should to- 
day be a matter of historieal interest only. Unfortunately, however, 
the light has not yet penetrated into certain quarters and eases of 
variola do oceur among unvaceinated individuals or among such per- 
sons who have to some extent lost the immunity aequired by a remote 
vaccination. 

_ The question of the persistence of the immunizing effects of vaccina- 
tion is an important one. There is no doubt that it establishes life-long 
immunity to a certain degree, but some persons show a greater predis- 
position to the disease than others, and at a more or less remote period 
the protective value of vaccination begins to diminish. The thirtieth 
year of life is generally regarded as the period at whieh this becomes 
evident—a fact that has been recently confirmed through the oppor- 
tunities afforded for the study of this question during the world war. 
It appears that ‘‘cradle’’ vaccination and revaccination at puberty are 
effective in the vast majority (about 95 per cent.) of individuals up 
to about the fourth decade, the effects beginning to decline after the 
thirtieth year, so that revaccination of all persons between the thirtieth 
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and fortieth years is advisable. Among 1,000 (500 males, 500 females) 
individuals, Gins obtained 30.4 per cent. successful revaccinations among 
those between thirty-one and thirty-five years, 62.7 per cent. among 
those between thirty-six and forty years of age, and about 65 per cent. 
among those beyond the fortieth year. A decided increase is also seen 
in the severity of the disease (in vaccinated persons) acquired after 
the thirtieth year as compared to that acquired before that period. 
. Among 58 cases that contracted variola between the ages of fifteen and 
thirty years, 60 per cent. developed mild cases, 36 per cent. moderate, 
and 16 per cent. severe cases, with only one death in the series. Among 
a group of 328 individuals over thirty years of age who fell ill, 68 per 
cent. were beyond the fortieth year; of these, 33 per cent. developed 
mild, 43 per cent. moderate, and 24 per cent. severe cases, with a death 
rate of about 13 per eent. For the years between thirty-one and forty, 
the cases were mild in 52 per cent., moderate in 29 per cent. and severe 
in 16 per cent., with a death rate of 4 per cent. 

Second only to the prevention of small-pox by vaccination and re- 
vaccination is the importance of preventing its spread. Notification 
to the publie health authorities and isolation of the patient are the 
first steps to be considered. Wherever possible, prompt removal of 
the patient to an isolation hospital is demanded. The hospital, when- 
ever feasible, should be situated in a sparsely settled district, since the 
disease is carried by the air and by insects, and small-pox hospitals have 
often been suspected of forming the foci for the spread of the disease. 
After the patient has been thus placed in strict quarantine, vaccination 
of all contacts and suspects should be rigidly enforced, since variola 
is highly infectious from the moment of the appearance of the initial 
symptoms. The patient’s whereabouts during the two weeks (incubation 
period) prior to his illness should be investigated, in order to discover 
any possible unreported contacts. Successful vaccination or revaccina- 
tion of these persons, if done within three days of exposure, will usually 
prevent any secondary outbreak, and if done as late as the sixth day, 
will certainly modify the course of the attack. Contacts who fail to 
present evidence of recent successful vaccination should be kept in 
quarantine for fourteen days, or until all danger of developing the dis- 
ease has passed. Those, however, who show satisfactory vaccination 
marks of comparatively recent date should be kept under observation, 
but may be allowed their liberty; for it is as sure as anything in medi- 
eine that they will not contract the disease. The economie loss and 
great inconvenience attendant upon maintaining a strict quarantine 
should be taken into consideration by the health authorities and the 
physician, and should not be imposed upon those whom experience has 
shown to be practically immune to variola. 

The patient's home should be fumigated, and the furnishings of the 
room and the room itself cleansed with soap and water, and renovated, 
if possible. This renovation is more essential in cases of small-pox 
than perhaps in any other acute infection, owing to the extreme tenacity 
of the virus of the disease. 
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The patient should be kept under strict quarantine until all the 
erusts have separated, especially those (buried cores) on the palms and 
soles. When very persistent, the desquamation process can sometimes 
be hastened by means of warm soap and water baths. 

Only such persons should be employed to attend a small-pox patient. 
who have been properly protected by vaccination or by revaccination 
before entering the sick-room. In reality it is good practice routinely 
to vaccinate any one who is assigned to attend the patient. The nurse 
should disinfect everything that comes in contact with the patient, such 
as bed and body linens, eating utensils and dishes. Bandages and 
dressings should be burned, and the excreta disinfected before being 
carried from the room. General rules, as given in the chapter on Sear- 
let Fever (pp. 257-258), should be observed in hospital cases as well as 
in those treated in the home. 

The strictness of quarantine should in no way be relaxed in a case 
of varioloid. The latter condition may be as infectious as variola vera, 
and may give rise to any of the more severe and fatal forms. 

Varioloid and the milder forms that are generally met with to-day 
need very little treatment. Isolation provides the necessary rest which 
is about the only thing the patient will require after the initial fever 
has subsided. 

GENERAL TREATMENT.—The general treatment of variola is purely 
symptomatic. The patient should be made as comfortable as possible. 
Plenty of fresh air, a comfortable bed, with light bed-coverings sup- 
ported by a frame or cradle, and frequent change of sheets are essential. 
A water-bed often proves serviceable in relieving the discomfort of the 
numerous hard lesions. 

In the preéruptive stage, or the period of initial fever, the severe 
headache can be relieved by phenacetin, or caffein, cautiously given; 
and for the backache, aspirin combined with codein is useful; joint 
pains should be treated with hot fomentations or poultices; dry cup- 
ping has also given satisfaction. Thirst should be relieved by copious 
draughts of water with or without the addition of lemon juice or in the 
form of the Imperial Drink (p. 267). For the chilliness the use of hot 
water-bags or bottles is indicated. For the fever at this stage cold 
sponges or cold packs, according to the degree of fever and the presence 
or absence of nervous symptoms, will be found efficacious. 

Diet during the febrile stage should be limited to liquid nourish- 
ment, milk, buttermilk, albumen, water, ete. After the initial fever 
subsides advantage should be taken of the afebrile period to push the 
diet to include as much nourishing solid food as the'patient will take, 
such as steak, chops, eggs, milk and the more easily digested vegetables. 
Thus fortified, the patient will be better able to combat the severe strug- 
gle that is in store for him during the stage of suppuration. During 
the secondary fever the diet is again limited to the customary febrile 
régime. Sometimes, owing to the presence of the specific lesions in the 
mouth and throat, there will be difficulty in swallowing and the diet 
will have to be limited to liquids throughout the illness. It is important 
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for the patient to have as much nourishment as possible. Feeding 
should be regular at two or three-hour intervals, including the night, 
if the patient is awake. We would suggest milk—either plain or pep- 
tonized, with the addition of thin gruel, or in the form of milk punch 
—eggs, eggnog, broths or beef juice, four to ten ounces pressed from 
fresh eut beef, and if desired, mixed with milk. Where there is diffi- 
culty in swallowing, the liquids are better given cold; rectal feeding 
may have to be resorted to in severe cases, although it is not apt to be 
successful, possibly on account of the presence of lesions in the rectum. 

Orthoform, one grain (.065 gram), given just before feeding, may 
be helpful; failing this, the throat may be painted with a 1 per cent. 
solution of cocain hydrochlorate, which usually will remove the diffi- 
eulty of swallowing. Alcohol is well borne by small-pox patients, and 
in the severe cases may be given in the form of brandy or whiskey, in 
milk, or in a small amount of glycerin or syrup and water to avoid 
irritating the throat; in the mild cases aleohol is not usually indicated. 

During convalescence the régime should again be liberal and the appe- 
tite stimulated, if necessary, by tonics containing strychnia and alcohol. 

For the secondary fever in its early stages cold baths in the form 
of packs and sponging will prove of value; but during the later or sup- 
purative stage warmth is indicated. This is usually given in the form 
of the continuous warm bath for several days at a time, with the patient 
plaeed in a sort of eradle in the tub, the water to be kept at a constant 
temperature of 95° F. (35? C.) It is important not to allow the water 
to cool, as a lower temperature may cause the patient to become de- 
pressed. Ruhráüh considers this one of the best means of treatment at 
our disposal. It lessens delirium, should it be present, keeps the skin 
elean and oftentimes lessens absorption and prevents the formation of 
scabs and of suppuration beneath the scabs. 

Delirium is treated in the usual manner by the use of sedatives— 
bromids, with or without chloral or morphin. The administration of a 
cathartic oftentimes assists in quieting the patient. The delirium may 
be severe and may necessitate restraint, but this should be resorted to 
only when absolutely necessary, in order to avoid possible rupture of 
the pustules and injury to the severely traumatized skin by tugging 
and pulling at the restraining bands. 

For insomnia, hypnotics, such as veronal or trional, may be of use. Or 
sometimes one or two large doses of whiskey may bring the desired 
sleep. 

There are few, if any drugs, that abort or alter the attack in every 
instanee. Some authorities, Ker, for example, find salol, 10 grains (0.65 
gram) useful if given every four hours as soon as the eruption appears. 
In some instances this has brought about a more rapid evolution of the 
eruption to the stage of pustulation, the latter being incompletely de- 
veloped. This writer makes the reservation, however, that nearly all 
. eases so treated had been vaccinated in infancy and therefore have re- 
tained a certain degree of protection. The drug is sufficiently. harmless 
to be worth a trial. 


204 VARIOLA 


In line with the modern*use of colloidal metals in the treatment of 
infections, gold has proven useful in some instances. Septét and Manet 
used intravenous injeetions of colloidal gold in five eases of variola 
eonfluens and succeeded in obtaining a reduction of the fever during 
the suppurative stage which, in spite of the serious condition, never 


rose above 104° F. (40° C.). In one ease suppuration was altogether — 


prevented, while in another (secondary hemorrhagic variola) the cutane- 
ous symptoms were rapidly controlled and crusting encouraged. Com- 
plications during convalescence were limited to abscess formation (two) 
in one instance, and in another to abscess and adenitis; while in the 
cases not treated with the gold, convalescence was interrupted by severe 
furunculosis, multiple abscesses (19 in one case), diffuse phlegmon, 
erysipelas, ete. No visceral disturbances followed the injections which 
were given, one dose daily of 1% c.c. and 1 c.c. respectively, on two 
successive days, followed on the fourth day by 2 c.c. of the colloidal 
gold, the latter being the largest amount that was given. The admin- 
istration was stopped as soon as the temperature fell to 100.4? F. (38? 
C.). Each injection was immediately followed by an injection of cam- 
phorated oil, for the purpose of obviating cardiae symptoms during the 
reaction. 

Owing to the swollen condition of the tissues it may sometimes be 
difficult to give the injections; in two cases in this series it would have 
been altogether impossible to do so had the patients not been treated 
before the eruption broke out. 

Treatment of the eruptions is directed toward keeping the lesions 
clean and intact. Welch and Schamberg recommend painting the con- 
fluent parts with a freshly prepared tincture of iodin, pure, or, if de- 
sirable, diluted, repeated daily or every other day. This we find secures 
early separation of the scabs, reduces the tendency to abscess formation 
and lessens the inflammation of the skin in the later stages. Others 
apply a solution of 25 per cent. alcohol with boric acid; and still others 
advise spraying with alcohol alone or combined with some other anti- 
septic solution, or with ether and bichlorid, 1/3,000 or 1/5,000. Dur- 
ing the period when the lesions begin to rupture compresses of per- 
manganate of potassium frequently changed will serve to keep the skin 
clean and remove the discharging pus which, if allowed to dry, is apt 
to lead to formation of crusts and abscesses beneath them. 

Ointments and dusting powders are not indicated during the early 
stages of the eruption, but when the crusting period sets in, a bland 
ointment will be found useful in redueing suppuration, keeping the 
scabs soft and hastening desquamation. Warm soap and water baths 
several times daily serve to aid in the separation of the scabs, and 
any of the dusting powders will relieve the irritation that results after 
the scabs fall off. Alcohol and alum water, judiciously used, will serve 
to harden the tender skin. 

Should erysipelas supervene it is best treated by wet dressings. Ab- 
scesses and boils should be incised and drained. Bed-sores, or gangrene 
of the skin, should either develop, are treated in the usual manner. 
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One of the most aggravating symptoms at this (crusting) stage is the 


. violent itching. It often causes insomnia and marked nervous symp- 


—— 


toms, while the consequent violent scratching increases the chance of sec- 
ondary infection. It can be treated by spraying, with alcohol with or 
without menthol (14-1 per cent.) ; or by sponging with carbolie acid 
water (1/40) ; or by the application of salicylic acid, or of ichthyol di- 
luted with glycerin. Either of these may also be used in the form of 


ointments, not in the early stage, but later on. 


Anything that prevents suppuration also favorably affects the re- 
sulting searring. This is best accomplished by the tincture of iodin, 
already mentioned, while the softening of the scabs, which, if removed, 
is supposed also to reduce the scarring, is often hastened by the use 
of an ointment composed of bicarbonate of soda 2 drams (8 grams) and 
petrolatum 1 ounce (30 grams), as recommended by Welch and Scham- 
berg. Ruhráüh advocates frequent bathing in water, to which some 
antiseptic is added, such as bichlorid of mercury (1/10,000) or alum 
(1/1,000). One pound of the latter to a tub (500 liters) of water would 
be an approximate proportion. 

The small-pox patient emits a disagreeable odor which is annoying 
to himself as well as to his attendants. It can be controlled by frequent 
bathing in water, to which permanganate of potassium has been added. 

In former times small-pox was one of the most fruitful sources of 
blindness, mainly due to the omission of prophylactic care of the eyes. 
It is therefore important to make the toilet of the eyes part of the routine 
treatment of variola. Mild conjunctivitis will require merely irrigation 
of the eyes three to four times daily with salt solution or boracic acid 
solution, and anointing the lids at night with an ointment of yellow 
oxid of mercury, i5 grain to l5 ounce (30 milligrams to 15 grams). 
In the severer cases this should be supplemented with instillations of 
argyrol, 10-25 per cent., while for very severe conjunctivitis cold com- 
presses, one hour at a time, three times daily, will be necessary. 

Keratitis should be treated with irrigations of boric acid, instilla- 
tion of argyrol, the applieation of the ointment of yellow oxid of mer- 
cury (as above), and also atropin in a one per cent. solution, one or two 
drops to be instilled three times a day. In addition to this, the more 
severe eases will require applieations of hot eompresses one hour at a 
time, three times daily. 

Ulcers that are deep and threaten to perforate should be gently 
touched once a day with pure carbolic acid or with tincture of iodin. 
And for clearing up corneal opacities it is well to instil dionin, begin- 
ning with a 4 per cent., and gradually increasing to a 10 per cent., solu- 
tion, two drops twice daily, and to apply gentle massage to the cornea 
with the ointment of yellow oxid of mercury, 1 grain-2 drams (.065 
gram-8 grams). 

The throat condition which often is annoying can be relieved by the 
use of cooling drinks. The mouth should be kept clean by frequent 
washings with any of the bland antiseptic washes, of which perman- 
ganate of potash, 1/4000, is perhaps the most efficacious, according to 
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Ruhrüh. The tongue and gums can be gently swabbed with a mixture of 
glycerin, boric acid and water. If the inflammation of the tongue is 
severe it usually yields to painting with glycerite of tannic acid, but 
incision may sometimes be required. Severe edema of the glottis may 
require tracheotomy, which often is particularly difficult to perform on 
account of the large hemorrhage that is apt to ensue when the tissues of | 
the neck are very much swollen. 

For the treatment of the unsightly and disfiguring scars remaining 
after an attack of variola, Unna, Jr., finds the use of carbon-dioxid snow 
in short doses—three, five to ten seconds, according to the individual skin 
reaction—the most useful. The technic, however, is a delicate one and 
requires the services of a skin specialist. Electrolysis is also recom- 
mended by Unna for treating the more prominent scars, while chemical 
treatment with thiosiamin and its derivative, fibrolysin, has also been 
of service in his experience. The former is applied in the form of a salve, 
and the latter in subcutaneous injections. Their use favors resorption, 
as do also plasters composed of salicylates and mercury. 

The effect of the color red in the form of hangings and curtains about 
the patient has been known since the early thirteenth century. Finsen, in 
our time, applies the method in the form of red-light treatment. Re- 
ports of the results are so lacking in uniformity as to raise considerable 
doubt in regard to its value. Finsen believes that the exclusion of the 
chemical action of actinic rays must necessarily diminish the severity 
of the inflammation and lessen the number of lesions that may develop. 
He places the patient in what is practically an unventilated, photo- 
graphic dark-room, from which all but the red rays are excluded. In- 
deed, some authorities think it necessary to test the glass that is used 
in order to make certain that no other light enters. The mental effect 
on the patient confined in such a room is shown in psychice disturbances, 
restlessness and delirium. 

Dreyer attempts to overcome this undesirable effect by excluding the 
actinic rays more directly by the use of dressings saturated with per- 
manganate of potash, which gives the red coloring and at the same time 
acts as a disinfectant and a deodorant. He claims to have observed a 
decided diminution of suppuration, absence of odor and reduction both 
in severity and duration of the suppuration. This method presents the 


great advantage of permitting the use of that most valuable therapeutic . - 


agent, fresh air, and at the same time obviates the unpleasantness, both 
for the nurse and patient, of the depressing effect of enforced seclusion 
in a darkened room. 

SERUM THERAPY.—Serum therapy has been suggested and tried, but 
has not met with success, owing mainly to the enormous amount of 
serum required, which according to Thomson and Brownlee, is about 
one-fiftieth part of the body weight for the adult and about one-twentieth 
for the child. These authors used the serum of immunized heifers which 
they found, if injected into another heifer recently vaccinated, provided 
a certain degree of immunity against vaccination. 

The use of serum from a recovered variola patient has also been 
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tried. Although a rational method, it has not met with success; the 
amount of serum obtainable is small and the results not satisfactory. 

Prognosis.—Various factors determine the prognosis of variola. As 
mentioned in discussing the clinical varieties, much depends upon the 
character of the specific lesions, and it may be stated here that the danger 
is in direet proportion to the number of lesions on the face and hands. 
The fatal character of the hemorrhagic varieties has already been alluded 
to. In addition to this, there enter the age and condition of the patient 
and the efficacy of vaccination. Children are more apt to succumb 
than adults. During the epidemic in Montreal during 1884-1886, over 
85 per cent. of deaths occurred among children under ten years of age. 
As already stated, pregnancy unfavorably influences the course of the 
disease; naturally, also, intemperate habits and debility are not with- 
out their effects. Complications—particularly pharyngitis, laryngitis 
and bronchitis—often are the direct cause of death. But it is the un- 
vaccinated that supply the greatest number of fatalities in variola. In 
Welch’s collected statistics of 5,000 cases occurring during the epidemic 
in Philadelphia from 1870-1874, the total death rate was 31.2 per cent.; 
of this number, 54.18 per cent. occurred among unvaccinated against 
1.29 per cent. among vaccinated individuals. The death rate depends 
upon the form of the disease that prevails. In the hemorrhagic form, 
recovery is very rare; in the confluent form, in the unvaccinated, the 
mortality may be as high as 50 per cent. The type of the disease as we 
now see it is eminently benign, complete recovery without any perma- 
nent after-effects being the general rule. 

In the severe cases of variola pitting from destruction of the skin 
often results to such a degree as to produce loathsome disfigurement 
of the face. 

Blindness, as already stated, has been known to result when keratitis 
with sloughing has complicated the illness. 

Pathology.—Councilman describes the histological changes in the 
skin in variola as due to degeneration of the epithelial cells and exuda- 
tion into the degenerated part. Degeneration begins in the nuclei of 
the epithelial cells and is associated with a reticular degeneration of 
the cytoplasm which may affect all of the lower cells of the epidermis, 
the result being a characteristic multilocular pock or pustule. This de- 
velopment may be confined to the epidermis or it may also involve the 
corium which then forms the base of the pustule. The smallest visible 
papules are due to exudation which, together with cell degeneration, sets 
in early. According to Councilman, ‘‘the earliest visible lesion is really 
a vesicle, but the exudation enclosed in a number of small spaces does 
not give the swelling the macroscopic appearance of a vesicle." 
Leukocytes appear later in the exudate, being attracted by the necrosis. 
Toward the final stage of the pustule the cells in the exudate, as well 
as in the degenerated epithelium, break into fragmentary indefinable 
granular masses. 

The exudate in young vesicles rarely contains red blood-corpuscles, 
although a few are sometimes present in the pustule. Only a few eosino- 
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phils are found in the exudate in any of the stages. Few polynuclear 
leukocytes are found in the blood in variola. This can hardly be ex- 
plained by the paucity of these cells in the skin lesions since, in the 
lesions in the lungs and mucous membranes which are due to strepto- 
eoecie infection, the exudate presents the usual cell character. 

Bacteria are generally absent in a microscopic study of the vesicles 
and the pustules. Councilman, in but a few sections of the numerous 
ones studied, found a few cocci, usually in chains or pairs, occurring 
more frequently in the corium than in the epidermis. But in no instance 
was their relation to early epithelial degeneration such that they can 
be regarded as the causative factor of the disease. 

The specifie organisms, according to Councilman, are probably 
brought to the skin by the blood. They enter the epithelial cells at a 
single point which forms the starting point of the lesion. In purpurie 
small-pox the organisms reach the skin in larger numbers, so that the 
condition which ordinarily is found only at the primary focus of vesicle 
formation is extended over a larger portion of the epidermis. 

Repair of the lesions sets in early. The process takes place by ab- 
sorption and drying up of the fluid portion of the exudate and degenera- 
tion of the epidermis, during the course of which the ''residual mass of 
degenerated epithelial cells, leukocytes and débris enclosed between two 
layers of horny epidermis, the old and the newly formed, is exfoliated.’’ 

The lesions, except those on the palms and soles, generally show 
umbilieations, due to no one cause, but in a measure to the primary, 
hyaline, fibrous degeneration of the epithelial cells, the central and 
primary point of the lesion, which prevents distention at this point, 
and partly also to greater “adherence of the cells at points where sweat 
glands and hair ducts pass through the epidermis. 

The lesions on the mucous membranes develop in the same way as 
those of the skin, except that, owing to the absence of a horny layer, 
` the degenerated cells are cast off, so that the specific character is seen 
only in its early stage, the vesicle being rarely seen and the pustule 
never. 

In addition to the specific lesions there are other non-specific ones 
which, at autopsy, are frequently found on the soft palate and the uvula, 
consisting mainly of superficial loss of substance with deep necrosis of 
the underlying tissue, and containing streptococci and polynuclear 
leukocytes, numerous when compared to those in specific lesions. 

The presence of specifie lesions and erosions is often noted post- 
mortem in the upper respiratory tract and on the tonsils, the soft palate 
and in the nasopharyngeal region, and extending to the larynx, the 
bronchi, sometimes also on the uvula and the vagina. 

Bronchitis is the most common lesion associated with variola, and 
is usually attended with more or less extensive bronchopneumonia, af- 
fecting both the large and the small bronchi. In fact, pulmonary in- 
volvement is the most frequent and the most serious complication of 
variola and often is sufficiently pronounced to cause death without the 
aid of the specific disease itself. Different varieties of pyogenic cocci 
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are constant findings in these cases, streptococci and pneumococci being 
the most frequent, in the order named. 

The digestive tract is comparatively free from specifie changes. A 
few typical efflorescences may develop on the esophagus, but the stomach 
and intestines are not affected, although occasionally a few pocks de- 
velop on the lower part of the rectum. The changes that are found in 
the gastro-intestinal tract are mainly catarrhal, or in the hemorrhagie 
type of variola, hemorrhagie from extravasation into the mucosa. 

The heart, when death occurs at. the suppurative stage, shows a lax 
myocardium and slight indications of fatty degeneration. Endocarditis 
is seen only in septic cases. 

The liver is enlarged, most markedly so in the pustular and crust- 
ing stage, and postmortem shows cloudy swelling and evidence of fatty 
degeneration. Cloudy swelling also marks the changes in the kidney 
which are found in all cases of variola, and which may be seen at any 
stage of the disease. Glomerulonephritis is also observed and, clinically, 
develops during convalescence. Enlargement of the spleen is especially 
pronounced in cases that die early. Its capsule is tense and shiny, the 
consistency of the organ being much softened and its color darkened. In 
the later stages these changes often disappear. 

The testicles also show the same disseminated foci of necrosis in the 
interstitial substance, in the form of dense, yellowish areas, varying in 
size from that of a pinhead to that of a pea. This change in the tes- 
ticles is one of the very pronounced characteristics of variola in the 
male. 

Neerotie changes were noted by Chiari also in the bone-marrow 
during the eruptive period; these he has designated as myelitis variolosa. 
To these changes, some authors attribute the severe lumbar pains that 
characterize the disease. Muir, in a later study, paid great attention to 
the blood and bone-marrow. He found a marked diminution or total 
absence of polynuclear cells—a fact which Councilman was subsequently 
able to confirm. z 

Historical Summary.—The history of variola is the history of perhaps 
the most constant, extensive and malignant scourge with which mankind 
has been afflicted. The early origin of the disease is obscure. Although 
Hippocrates, Galen and other ancient writers describe an eruptive dis- 
ease which may be small-pox, the omission of any mention of the charac- 
teristic pock marks by these authors as well as by later Greek and Latin 
writers, makes it more likely that the description refers to the plague 
and not to small-pox. 

Probably the first definite mention of variola is contained in ancient 
Chinese medical literature. A memorial (written from memory and 
found in the Royal Museum at Pekin by some missionaries) contains an 
account of the disorder, together with the description of the fever and 
the evolution of the eruption into pustules which increase, suppurate, 
flatten and form crusts. According to this account the disease was 


introduced into China during the Teheou dynasty (1122 B. C.), and 
VOL. III.—14. 


210 VARIOLA 


since the Ssong dynasty (590 B. C.) had been combated by the use of 
inoeulation of the small-pox material. 

The disease was also known to ancient India, the inhabitants of which 
are said to have worshiped a goddess, Patraglia, who presided over 
the small-pox. 


Both among the Chinese and among the Brahmins of India the | 


custom of variolation was practiced from earliest times, the process 
among the latter being entirely in the hands of the priests and attended 
with all kinds of religious ceremonials. 

Variola is also supposed to have been prevalent from time imme- 
morial among the Negroes of Central Africa, whence it probably spread 
by way of the Red Sea, and from there extended to the Arab tribes, 
appearing (about 569 A. D.) among Abyssinian troops who were be- 
sieging Mecca, and so depleted their numbers as to compel them to 
raise the siege. 

The most accurate early description of variola is that of the Bagdad 
physician, Rhazes, dated about 910 A. D.; but to Avicenna, the Arabian 
physician (980-1037), belongs the credit of being the first to recognize 
a difference between small-pox and measles. At about this time also 
the term poca, the Anglo-Saxon equivalent for variola, appears for the 
first time in a tenth century leech-book attributed to an English physi- 
cian named Bald. After the introduction of variola into Arabia it 
became endemic there and appears to have spread to neighboring regions, 
extending to Asia Minor, North Afriea and probably thence to European 
countries. 

Aecording to the writings of one Sigbert von Gemblours, variola 
appeared in what is now known as France in about the year 541, the 
epidemie of that year being also deseribed ten years later by Gregory 
of Tours, who also gave an account of a similar outbreak that occurred 
in 580 to 582. 

From the eleventh century onward an ever-increasing number of 
records contain descriptions of epidemics of small-pox, the best known 
of which is that of Constantius Africanus of Carthage, who at Salerno 
acquainted the physicians of that region with Arabie medicine. 

During the twelfth century the erusades with their tremendous out- 
pourings of various peoples were largely instrumental in spreading 
the disease, the epidemics of these times being of particular virulence. 

The Normans are supposed to have introduced variola into England 
about 1241; at the same time it is also reported from Denmark. On the 
eontinent the disorder seems to have become prevalent in Germany 
in 1493, having probably been imported from the Netherlands; some- 
what later it appeared in Russia and Sweden. Epidemies of unusual 
virulence are reported during 1546-1589 from Italy, France and Holland. 

In America, small-pox made its appearance not long after the land- 
ing of Columbus. It is reported in Hispaniola (now San Domingo) in 
1517; whence it spread to Cuba and the Antilles, and from Cuba to 
Mexico, through the medium of a Negro slave among troops captured 
by Navarez and landed in Mexico as prisoners of Fernando Cortez. The 
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ravages of the epidemie that originated in this way in Mexieo beggars 
deseription. In a short time three and one-half million people are 
said to have suecumbed to the disease. 

Once having gained a foothold in Mexico, it was an easy matter 
for small-pox to spread to other American countries. In 1710, about 
60,000 persons are reported to have died of the scourge in Quito, the 
capital of Ecuador. In North America the African slave trade afforded 
an additional favorable opportunity for the continued prevalence of 
variola, a circumstance considered by some to be an important factor 
in the extermination of the Indians of North America. 

Thus no region seems to have been exempt from the ravages of this 
fearful seourge which respeets neither age, nor sex, nor race. 

During the seventeenth and eighteenth centuries variola was con- 
stantly on the inerease, only a favored few being spared an attack of 
the disease. It occurred mostly among children, adults more rarely con- 
tracting the disease because of the immunity acquired from the attack 
during childhood. Children who had not had small-pox were consid- 
ered ‘‘susceptible,’’ and a case of the disease occurring where a number 
of such susceptibles were gathered was the starting point of epidemics 
on many occasions. In the larger European centers the scourge ap- 
peared in epidemics of more or less severity in periods ranging from 
four to six years. 

Although writers, as late as the sixteenth century, failed to dis- 
tinguish variola from measles, they seemed to recognize the contagious 
nature of the disease. During the following centuries (the 17th and 
18th) there gradually arose a better scientific understanding of variola, 
and to Sydenham belongs the distinetion of having made the first dif- 
ferentiation of measles and variola. But at the same time he was not 
so entirely convinced of the contagious nature of variola, rather leaning 
to the theory that the disorder was a sort of healing process by which 
the body in a natural way rids itself of harmful secretions. His thera- 
peutie suggestions were entirely opposed to those in vogue at the time. 
He recommended a cooling, antiphlogistie treatment whieh would hasten 
the outbreak of the eruption, allowing his patients to be out of bed in 
the fresh air until the eruption appeared; if the patient was unable 
to be up he insisted upon plenty of fresh air for the sick-room. 

Another advoeate of fresh air was Boerhave (1668-1738), who also 
advised the use of eatharties, emeties and cupping for the fever. To 
this physieian belongs the eredit for the idea of controlling the spread 
of variola by isolating the patient. Not only was he convinced of the 
eontagious nature of variola, but he observed that it was carried by the 
air and entered the body through the respiratory traet. Although isola- 
tion in those days was neither largely practiced nor carefully carried 
out, that it afforded a degree of control for the disease is evidenced from 
the historie example of Rhode Island, whose laws required that all suf- 
ferers from small-pox be isolated on the Island of Coasters Harbor, with 
the result that from 1740 to 1765 no epidemie of small-pox was known 
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in that State. But, on the whole, quarantining variola vietims proved 
of little avail in the general eontrol of small-pox. 

An early German writer jocosely remarks that few escape small-pox 
and love. This may well be taken to indieate the general resignation 
with which an attack of small-pox was accepted as one of the inevitable | 
or practically inevitable facts of life. Accordingly, efforts were directed 
not so much toward controlling the disease as toward devising means 
of controlling the attack, ie. making it as mild as possible, and thus 
gaining immunity for life. The idea of variolation for this purpose is 
almost as old as the history of variola itself. The method and its evo- 
lution into vaccination, as introduced by Jenner, are discussed at pages 
191-194. Since Jenner’s day small-pox has been decreasing in propor- 
tion to the prevalence of the custom of vaccination, thus realizing the 
vision of Moore, who, in 1815, wrote: ‘‘Infectious diseases spring up 
in obscurity, and extend indefinitely; but if opposed with judgment, 
they might, like empires, be controlled; and would decline and fall. 
The small-pox has past through the first stages, and is now sinking into 
the last.’’ 
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Definition Vaccinia, or vaccination, is a febrile disease acquired 
only by inoculation with the virus obtained from eow-pox (bovine virus) 
or from a human subject who has been inoculated against variola (hu- 
manized virus), and producing a number of lesions corresponding to 
the number of insertions. 

Relation of Vaccinia to Variola.—The relation of vaccinia to variola 
has not yet been definitely explained. The accepted theory is that the 
virus of small-pox is altered during its passage through one of the lower 
animals, so that it loses its power of inducing small-pox but retains 
sufficient antibodies to act as a protection against the disease. The 
identity of the virus of variola and of vaccinia is established by the 
presence in both, as well as in skin sections of both diseases, of micro- 
= scopic cell-inclusion bodies, first described by Guarnieri, in 1892, and 
later confirmed by Pfeiffer, Councilman and others. The studies of these 
bodies led these investigators to the conclusion that they are protozoa 
closely related to the etiology of vaccinia and variola. Fornet has de- 
scribed small diploeoeei which he found in lesions of both diseases and 
which he believed to be etiologically related to variola. Confirmation 
of these findings would establish the identity of the two disorders, but 
that confirmation has not been forthcoming up to the present. 

Copeman, of England, and Tyzzer, in this country, have shown by 
experiments that vaccination protects the monkey against subsequent 
inoculation with small-pox virus, thus confirming Jenner’s early ex- 
periments, which demonstrated the efficiency of vaccination by variola- 
tion, or the ‘‘variolus test." 

Symptomatology.—Mopr or ONSET AND NoRMaL Course.—The in- 
cubation period of typical vaccinia, especially after a primary vaccina- 
tion, is remarkably constant. For the first three days after the opera- 
tion there is no local reaction except that due to the trauma of the act 
of vaccination. At the end of the third day, or the beginning of the 
fourth day, the site or sites of inoculation redden, swell into tiny macules 
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which, within the next twenty-four hours, develop into flattened papules. 
About the fifth day the pock is surrounded by a small hyperemie areola 
from which the papule rises like the nipple from the mammary areola. It 
then changes into a transparent vesicle and reaches complete maturity 
on the seventh or eighth day, when it presents a full round vesicle with 
a slight central depression containing a yellowish scab—the tissue from — 
the vaccination scar. On the ninth or tenth day the vesicle becomes pus- 
tular and shows definite umbilication. Desieeation then sets in almost 
at once, the center dries, the crust forms and rapidly grows outward 
until it covers the entire pustule, falls off (if not disturbed) on the 
fourteenth to the twenty-fifth day, leaving a reddish scar which in 
the course of a month or two becomes white and finally leaves a pitted 
mark. 

The reddish areola, widening during the development of the pock 
and often extending several centimeters beyond it, is one of the most pro- 
nounced features of vaccination, and when several such areas develop 
around three or four sites of inoculation on the same arm, for example, 
their confluence is apt to be mistaken for erysipelas. But their outlines 
are much less well defined than those of erysipelatous lesions. 

Slight variations from the normal course of vaccinia may sometimes 
be observed, especially in healthy young children during the hot sum- 
mer months, or in winter in a heated room, when the pocks develop more 
rapidly; or in under-nourished children, when apt to develop more 
slowly. The incubation period may also vary in different pocks on the 
same individual, some developing more slowly than’ others. Certain 
authors have noted a compensatory process in such eases, the slow-grow- 
ing efflorescences making up by going through the different stages more 
rapidly, the areola appearing at about the same time in all, and only 
ihe papules of the slower ones something lagging. A cachectie reaction 
is also described as sometimes occurring in anemic children, the areola 
being indistinct, signs of the same not appearing until the tenth or 
twelfth day. The papule, however, develops normally. Fever is cor- 
respondingly slight or altogether absent. 

The subjective symptoms comprise intense itching which begins on 
the third or fourth day after inoculation and is accompanied by more 
or less severe pain in the arm and perhaps in the axilla, and is again 
followed by itching during the process of healing. Sometimes on the 
third or fourth day after the incubation period there is a slight rise in 
the evening temperature, but as a rule the temperature rises irregu- 
larly, reaching its maximum, 1012-104? F. (38.3? to 40° C.), on the 
eighth day. The pulse, corresponding to the temperature, is more or 
less rapid, and there may also be general malaise, loss of appetite and 
of sleep. Adults often complain of headache, languor and sometimes 
nausea; in children there may be more or less delirium. 

Albuminuria during the course of vaccination is very rare, and is 
then eminently a febrile manifestation. Nephritis is not known. 

Among the anomalies of vaccinia, due to the inoculation of the 
vaccine virus elsewhere than at the intended site, are polymorpho- 
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postvaeeinal exanthem and the eruption—accessory pocks, generalized 
vaccinia—due to transmission by direct transfer or by way of the blood 
and the lymphaties (auto-inoculation), and accidental inoculation by 
transfer of the virus, from the individual vaceinated to a second person. 

The postvaccinal exanthem is an urticarial, morbilliform or roseola- 
like rash, the most pronounced feature of which is violent itching. It 
appears about the seventh to the fourteenth day after vaccination, begin- 
ning on the face, and extending downward to the trunk and the extremi- 
ties. It can be differentiated from rubella by the absence of swelling of 
the cervical glands, and from measles by the absence of Koplik's spots 
and symptoms of eoryza. Jochman attributes this to anaphylaetie re- 
aetion, sinee two of the twelve children in whom he observed it were 
immune, the vaccination failing to take. 

Accessory or secondary pocks by auto-inoculation may arise around 
the site of vaccination or in any other part of the body. Some authori- 
ties claim that they are due to transmission of the virus through 
the lymphatics, since they usually develop at a time when thé pri- 
mary vesicles begin to fill with lymph. The pocks usually abort, 
rarely progressing beyond the papular stage. This is explained by the 
fact that the patient has already developed a partial immunity which, 
as it becomes complete, prevents the full development of the poeks. In 
most instances, however, the secondary inoculation is an accidental one 
through direct transference of the virus by means of the fingers or 
through the careless use of towels which have come in contact with the 
vaccination pustule. Not only can the vaccinated person inoculate him- 
self in this way, but he may also affect another individual. Conjune- 
tival and also nasal vaccination result from such accidental transference 
of the virus. Such pustules arising on the eye should be treated with the 
mildest sort of solutions. They generally heal without leaving any 
effects, although serious eye trouble may follow. 

Indications for Vaccination.—The best time for a primary vaccina- 
tion is early infaney—between the fourth and the sixth month—when 
both the local and constitutional reactions are apt to be less severe and 
there is also less danger of secondary infection. The only contra-indi- 
cation to early vaccination is, of course, the state of the child’s health. 
If the child is delicate or under-nourished, owing to improper assimila- 
tion, or in the presence of an eczema or of syphilis, it is better to postpone 
the operation until the condition is improved. In case of exposure 
or during an epidemic it is justifiable to vaccinate a child at any time, 
taking a chance with the contra-indications as the lesser of two evils. 

Technic of Vaccination.—The technic of vaccination is a matter of 
choice. Some governments require four inoculations; some physicians 
make three and others only one, selecting either the arm or the leg for 
the purpose. It is our practice to choose the outer surface of the left 
arm just below the insertion of the deltoid muscle; sometimes, 
if desired in females, the leg below the knee may be chosen. After thor- 
oughly cleansing the chosen site with soap and water, followed by alcohol, 
the site is allowed to dry. The virus is then dropped on the cleansed 
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area, which is then scarified with a blunt lancet, needle or any of the 
special instruments devised for the purpose. Three or four parallel 
abrasions 3/16 inch (4.6 mm.) long are made, penetrating the skin 
just enough to show serum but not to cause bleeding, the virus all the 
while being rubbed in cautiously so as to prevent the escape of serum 
or blood. A temporary shield is applied only for the purpose of pre- 
venting infection or rubbing off the vaccine by the clothing. It should 
by all means be removed after twenty-four hours, as its further use would 
be harmful. The shield is easily made of a cireular piece of cardboard, 
somewhat larger than the inoculated area, slit to the center at one 
point, turned into a cone and fastened with adhesive plaster. The only 
other local treatment, except in the event of secondary infection, is paint- 
ing the site twice daily, beginning two days after the operation, with 
a solution of iodin, 1 part; picric acid, 4 parts; and alcohol, 95 parts. 
This lessens the chance of outside infection, cuts short the acute stage 
of the process and in no manner interferes with its efficacy. 

At the present time the manufacture of vaccine. lymph is carefully 
carried out and there is no danger of contamination. This does not lessen 
but rather increases the responsibility of the physician, since with a 
lymph of known reliability any accident is directly due to faulty technic ; 
that is to say, lack of proper cleanliness of his hands, sterilization of 
instruments and dressings. Nor does his duty end with the operation. 
The patient should be kept under observation for indications of pos- 
sible secondary infection. 

Vaccination is without doubt one of the greatest blessings that med- 
ical science has given mankind; but there is still considerable opposition 
to the method, and it is the duty of the medical profession to do nothing 
that will discredit it in the eyes of the public. 

Revaccination.—The protection afforded by a primary vaccination, 
although it is never entirely nullified, gradually diminishes, so that it 
is desirable to revaccinate children at the age of seven to ten years and 
at adolescence, and during adult life as occasion arises through exposure 
to the risk of contagion, or as a preventive measure during an epidemic. 
There are no contra-indications to vaccination during an epidemic or 
after a known exposure to small-pox. In the interest of public health 
vaccination, if it is not already compulsory, should be insisted upon at 
every such occasion. If this were practiced everywhere variola would 
soon disappear from the face of the earth. 

The course of revaccination often deviates from that of a primary 
inoculation. On about the second day there is local reddening and irri- 
tability; the papules appear on the third or fourth day and may or 
may not develop into vesicles and pustules. Very often revaccination 
fails altogether ; in such instances it is advisable to repeat the inocu- 
lation with a different virus, if possible, before definitely concluding 
that the subject is insusceptible. 

Complications and Association with Other Diseases.—Vaccination, 
though it generally runs a perfectly normal and benign course, may be 
associated with complications, the most important of which are tetanus 
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and erysipelas. Neither of these, however, is peculiar to vaceination, 
since either may result from infection from any skin lesion. And in so 
far as earelessness in the operation and possible abrasions of the skin 
lesions of vaccinia—especially in a weakened individual—offer convenient 
portals of entry for all kinds of bacteria, it might be said that vaccinia 
may be associated with any of the various types of infection. Some anti- 
vaccinationists claim that syphilis, tuberculosis and leprosy may be ac- 
quired through inoculation with the vaccine virus. The use of gly- 
cerinated calf lymph should in all instances absolutely prevent any such 
occurrence, since experiments show that neither the tubercle bacillus 
nor the streptococcus of erysipelas are able to survive prolonged ex- 
posure to the action of 50 per cent. solution of glycerin in water; and, 
furthermore, the calf does not acquire either syphilis or leprosy. 

The normal course of vaccination may also be complicated by an 
intercurrent acute infection, such as measles, scarlet fever, whooping- 
cough, varicella, influenza, without, however, affecting either the vac- 
cinia or the superadded infection. The one exception to this ruling may 
possibly be diphtheria, where prognosis is sometimes unfavorably affected 
when it accompanies vaccinia. 

As to the question of vaccinating a patient already suffering from 
one of the acute infections, it is our feeling that these patients have all 
they can do to throw off the illness from which they are suffering and 
that if at all possible vaccination should be postponed until recovery 
has taken place. This is particularly true of scarlatina, where the skin 
is already devitalized and the air of a scarlet fever ward is charged 
with organisms—especially streptococci. Under these conditions sec- 
ondary infection is liable to oeeur. We believe that nothing should be 
done that may prejudice the publie against so eminently a beneficent 
procedure as vaccination and, we repeat, unless absolutely imperative it 
should not be done under adverse conditions. 

Treatment.—Little is required in the way of general treatment of 
vaccination, except during the febrile stage, especially in young children, 
when rest in bed, light diet and attention to the bowels are indicated. 
A fever mixture may be given, if necessary, but ordinarily little more 
will be needed. Any marked constitutional symptoms should suggest 
secondary infection, the treatment of which is the same as for any wound 
infection after abrasions or other injuries to the skin. 

Historical Summary.—The precursors of Jenner’s protective pro- 
phylaxis against variola date back to ancient and medieval times. The 
observation, that individuals who had recovered from small-pox never 
suffered a second attack, led to the supposition that the artificial pro- 
duction of a mild form of the disease (variolation) might have the same 
result. The most primitive type of such variolation is that practiced 
by the Chinese, who mixed the crusts of variola pustules with musk, 
wrapped them in cotton, and after they had been kept for years and 
treated with vapors of all kinds and with medicinal herbs in order to 
attenuate their virulence, were inserted into the nostril of the person 
to be protected. Tt was also customary for the individual to don a shirt 
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which had been smeared on its inner surface with the pus of the variola 
pustules. 

Somewhat more logieal was the Brahmin manner of variolation prae- 
ticed in India. This consisted in introducing the material from a variola 
sore into the skin on the upper arm by means of a needle, making fifteen 
or sixteen searifieations and covering the searified area with a tuft of 
cotton whieh had been dipped in variola material, and sprinkling it with 
holy water from the Ganges River. The pock material used was always 
at least one year old and was taken from an inoculated individual, not 
from a ease of spontaneous small-pox. The patient was obliged to re- 
main in the open air and to avoid intercourse with his fellowmen, and to 
restriet his diet to fruits, riee and light food. 

Needle puncture was also the method used in other oriental coun- 
tries—Persia, Armenia, Circassia, Georgia, ete. The Circassians and 
Georgians, in order to make sure of results, used three needles tied to- 
gether and pricked the body in several different places when introducing 
the variolous material. In all these countries the practice was called 
‘‘buying the small-pox,’’ the origin of which is supposed to be the cus- 
tom of giving the child to be inoculated a few raisins, dates or sweets to 
carry in his hand and, showing them to the child from whom the material 
is to be taken, asking how many pocks he will give in exchange for the 
sweetmeats. This practice spread among the common people along the 
coast of Africa and even passed over into European countries, Italy, 
France, Germany, Sweden, Denmark and South Wales. 

The first accounts of the oriental mode of variolation came to Europe 
through the writings of a Greek physician, Timoni. This consisted in 
inoculating the fluid contents of variola vesicles into the arm of the 
recipient through a needle puncture which produced a mild form of the 
disease with pustules scattered over the body. The impulse to the use 
of the method was given by Lady Wortley Montagu, the wife of the 
English Ambassador to Constantinople, who, in letters to friends, en- 
thusiastically described the procedure and advocated its use after her 
two children had been successfully treated. This mode of variolation, 
however, fell far short of the ideal one, for it not only produced the 
disease with most of its serious features, but also provided a means of 
spreading contagion which not infrequently proved to be the starting 
point of an epidemic. 

It was reserved for Edward Jenner, a simple eountry doctor, to 
present to a waiting world the ideal prophylaxis against small-pox, which 
represents one of the signal triumphs of preventive medicine, the benefits 
of which it is impossible to over-estimate. 

For a long time it was a well-known fact that cow-pox, formerly much 
more common during pandemies of variola than at present, was trans- 
ferable not only from one animal to another but also to man. Dairy 
hands became infeeted from the udders of cows through slight abrasions 
or excoriations on the skin of the hands, where they developed small 
vesicles which, after progressing into pustules, dried up. Similar lesions 
arose at other sites on the body, but only if transferred from the original 
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one by means of the fingers. The.disease, however, was purely a local 
one unaccompanied by any general exanthem. 

Long before Jenner's time it had been generally observed that per- 
sons recovered from cow-pox were subsequently immune to true variola. 
Jenner, the son of an English elergyman in Berkeley, England, while 
a student of medicine in 1768, overheard a milkmaid say that she could 
not get small-pox because she had had cow-pox. The remark made a 
deep impression on the young student, who from that time continually 
occupied himself with the relationship of cow-pox and variola. During 
a period of over twenty years Jenner collected and correlated all existing 
observations and experiments on prophylaxis of small-pox and, by means 
of personal experiments, endeavored to solve the question. He began by 
inoculating sixteen individuals, who at a more or less remote period had 
had cow-pox, with the lymph from genuine variola, and in all cases he 
failed to obtain variolation—the inoculated individuals all being immune. 
His next step was a decisive one and entirely original in the annals of 
medicine. On May 14, 1796, Jenner inoculated an eight-year-old boy, 
named James Phipps, with the lymph of cow-pox taken from the hand 
of a milk-maid, Sarah Nelmes, thus establishing the first instance of in- 
oculation with human lymph. The result was typical cow-pox in the 
boy. Jenner then resorted to the crucial test of inoculating the same 
boy with the lymph of genuine variola, which, according to his expec- 
tations, proved negative, 1.e., variola did not develop. The first test, made 
on July 1, 1796, was followed a few months later by a second one, with 
a similar negative result. He was thus enabled to demonstrate for the 
first time that the lymph of cow-pox is transferable not only from the 
cow to man, but also from man to man, and that the transference of 
humanized vaccine confers the same protection against variola as the 
natural lymph of cow-pox. It was not, however, until after repeated suc- 
cessful experiments that Jenner finally, in 1798, published the results of 
his epoch-making discovery. The benefits of vaccination have since 
acerued to mankind everywhere, for vaccination is practiced to-day in 
virtually all civilized communities, and, in most localities where it is 
not compulsory, it is at least a prerequisite for admission to schools, in- 
stitutions and to some business houses. 

Vaccination was introduced into the United States during the year 
1800. In July of that year Dr. Benjamin Waterhouse, Professor of 
Physies at Harvard University, vaccinated his own children, and at 
about the same time Dr. John Redman Coxe, of Philadelphia, vaccinated 
his oldest son, and in order to test the experiment boldly exposed him 
to small-pox contagion. The exhibition of the child’s total immunity 
did much to establish confidence in Jenner’s method and to introduce ` 
it throughout the country. 

That Jenner and his supporters should have been subjected to much 
unpleasant criticism and opposition is not surprising, but that there 
should still be those who systematically oppose the practice seems incredi- 
ble in this twentieth century, when the boon of this discovery has become 
apparent in the waning and in the possibility of the ultimate eradica- 
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tion of variola from the arena of medicine, though unfortunately it is 
too true. Councilman has well described this peculiar type of indi- 
vidual who makes up the antivaccinist: ‘‘Small-pox can, but probably 
never wil be wholly eradieated. The chief obstacle which stands in 
the way of its eradication is an inability to recognize facts, and to make 
the proper deduetions from them, which seems to be associated with 
certain orders of mind. The facts with regard to the production of 
small-pox immunity by vaccinia are perfectly established. The order 
of mind which leads to their denial will probably never disappear from 
the human race." 
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Definition.— Varicella or chicken-pox is a highly communicable, mildly 
acute, exanthematous disease, characterized by a long ineubation period, 
feverishness and a vesieular eruption appearing in erops and drying up 
in a few days with or without leaving pitted marks. 

Etiology.—The disease is disseminated over the entire world, is en- 
demie in large cities, epidemic at times, but generally considered to be 
more prevalent in the autumn months. It is eminently a disorder of 
childhood with no diserimination with regard to race, and little, if any, 
as to sex. Adults, however, are not entirely immune, as many as six 
per cent. in a series are reported to oceur after puberty. We have ob- 
served it in a man 64 years of age; others report their oldest ease at the 
fiftieth year. It is rarely seen before the sixth month after birth, al- 
though instanees are recorded of new-born infants developing varicella 
as early as the eleventh to the fourteenth day, having been infected 
from the mother. The period of greatest susceptibility occurs between 
the fourth and the tenth year of life. 

The virus of varicella is not known, nor is the mode of communication 
definitely established. Experience indicates that it can be transmitted 
by a third party and also by aérial convection. Indeed, we find that 
it is the one disease that can be communicated from ward to ward in a 
hospital and even from building to building, in spite of the most pains- 
taking efforts to prevent its spread. It is transferable from the moment 
of onset of an attack, but unlike the virus of variola, the varieella virus 
is short-lived, so that infeetion by fomites is more or less doubtful. 

Tyzzer, in a study of the histology of the skin lesions of varicella, 
observed certain inclusion bodies in the cell-nuclei and the cytoplasm, 
which he was inclined to think specific, but failure to produce new lesions 
by inoculation with the bodies forced him to conclude that they were 
not parasitic. Keyssellitz and Mayer also observed similar bodies which 
they believed analogous to eytoryetes, and, although non-parasitic, con- 
tained the infective virus. 
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Symptomatology.—The varicella eruption usually appears on the 
fourteenth day after exposure to the disease, but it has been known to 
develop as early as the eleventh day. In our experience the incubation 
period has been prolonged to the twenty-second day, while some au- 
thorities report an ineubation period of thirty days after a known contact. | 

Prodromal symptoms are often entirely wanting and when present are 
slight, the eruption (especially among private patients) being generally 
the first sign of the disease. Observations in the searlet fever and diph- 
theria wards of a fever hospital usually show that more or less fever pre- 
cedes the eruption by several hours or even a day or two. The tempera- 
ture may go as high as 104°-105° F. (40?—40.6? C.) and may be ac- 
companied by depression, languor, loss of appetite and nocturnal rest- 
lessness.. Exceptionally the early symptoms are more aggressive, extend- 
ing over a period of four or five days, accompanied by malaise, backache, 
abdominal pain, vomiting, epistaxis. But marked symptoms do not 
presage a severe attack and vice versa. In the adult the prodromal symp- 
toms are apt to be severe and prolonged, quite often simulating those of 
variola and confusing the diagnosis. 

Some authors deseribe an urticarial, a morbilliform or a scarlatini- 
form rash. Our experience is confined entirely to the searlatinal pro- 
dromal rash. The eruption is apt to be punctate, often so closely re- 
sembling that of true scarlet fever as to send the patient to the scarlet 
fever ward, only to have the varicella eruption develop a few hours later. 
Other cases suggest a scarlatino-varicella infection and prove to be vari- 
cella. The rash produces no general symptoms although, according to 
some writers, it is accompanied by burning sensations, headache, dizzi- 
ness, joint pains and slight difficulty in swallowing. It generally dis- 
appears in about twenty-four hours. 

The eruption usually begins on the covered parts of the body, the 
back, sometimes the scalp, and spreads to the face, the rest of the trunk, 
and the extremities, preferably their proximal portions; not infrequently 
it also attacks the mucous membrane of the mouth, the pharynx, the 
larynx and that of the genitalia. 

At first the efflorescences appear as small pink spots which soon be- 
come papular and vesicular; but often they abort and never develop be- 
yond the first or second stage. The eruption appears in successive crops, 
so that efflorescences can be observed at the same time in all stages of 
development from the macular to the desiccating scab stage. The vesicles 
are thin-roofed and rupture easily on pressure. They may vary in num- 
ber from ten to several hundred or thousand; in size they may range 
from that of a pin-head to a diameter of 10 mm., the average being that 
of a pea; pemphigus-like sores as large as a silver dollar have also been 
observed. The vesicles at first contain a clear fluid which becomes pearly 
and turbid Just before they begin to dry up. Sometimes an irregu- 
lar reddish areola develops around the base of the vesicles, giving them 
the ‘appearance of variola lesions. Very often, especially in under- 
nourished ehildren, the vesicular contents becomes purulent, secondary 
infection of which may lead to ulceration persisting for several weeks, 
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The eruption runs a mild course, the vesicles beginning to dry up in 
a day or two. But owing to the fact that they develop in erops, the 
desiccation process is generally prolonged over five or six days; in fact, 
two to three weeks is often required for the completion of the entire 
proeess. The erusts that form are shed and leave a reddish-brown stain, 
or in some instanees a tiny umbilieation from destruetion of the true 
skin. 

Even in the mildest sort of case the varicella eruption may attack 
the mucous membrane of the mouth, the hard palate, the tongue, the 
gums, as well as the tonsils and the pharynx, and also the external geni- 
talia. As a rule, the only discomfort eaused by the spots in the mouth and 
throat is a little difficulty in swallowing or in masticating. Inflamma- 
tory infiltration, however, may lead to secondary stomatitis, burning sen- 
sation in the throat, tonsillitis with general symptoms ineluding orchitis 
(in the male). Perforation of the soft palate from an ulcerating varicella 
lesion has been reported. Occasionally the eruption involves the larynx ` 
and gives rise to eroup-like symptoms (croupous varicella) which may 
require intubation or ‘tracheotomy. When inspection of the larynx 
is not possible in such cases and diphtheria cannot be definitely excluded, 


it is well to be on the safe side and administer diphtheria antitoxin. 


The temperature even when it has been high during the period of 
invasion generally falls to the normal in the course of one to three days. 
In rare instances fever may persist five or six days, and in small children 
may be marked and accompanied by a very profuse eruption. Secondary 
infection of varicella lesions may prolong the febrile period for two or 
three weeks. 

After the eruption is well established there are practically no consti- 
tutional symptoms except perhaps itching, caused by contact of the skin 
with the clothing. 

Diagnosis.—The diagnosis of the typical ease of varicella presents 
little difficulty. The long incubation period, the absence or mildness of 
the prodromal symptoms, the appearance of the eruption in crops and the 
moderate fever are the common features of the disorder. In certain 
instances, however, it is difficult, if not impossible, to differentiate. 

DIFFERENTIAL DrAGNosis.— V ariola.—The one condition of importance 
with which border-line cases may be confused is variola, especially in 
its milder form or when modified by more or less remote vaccination 
and when occurring in the adult. The importance of arriving at a posi- 
tive diagnosis is readily apparent. Failure to do so may result disas- 
trously to the community in general and to the attending physician in 
particular. A history and evidence of successful vaccination in a child, 
and vaccination within a period of six or seven years in the adult would 
ordinarily speak in favor of varicella. In the absence of such a history 
it should be remembered that variola is generally preceded by a three 
days’ prodromal stage accompanied by high fever and severe backache, 
and that the eruption begins, preferably, on the exposed surfaces, the 
face, the arms, the back, the lower extremities, especially the distal por- 
tions. It is also generally more abundant on the shoulders than over 
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the loins and more profuse on the chest than on the abdomen, while the 
varicella eruption shows no such constant differences. In variola the 
density of the eruption increases from above downward (centrifugal 
distribution), while the density of the varicella rash increases from below 
upward (centripetal distribution). The lesions of variola lie deep among 
the epidermal cells, while the lesions of varicella are superficial. The 
variola lesions at first present firm papules which increase slowly in size 
and develop into vesicles and pustules. They are circular in outline, 
while the varicella lesions are oval, jagged and irregular, are never 
actually indented and are soft and velvety to the touch. The variola 
lesions, on the other hand, are frequently indented and are tense and 
firm. 

Impetigo.—ln the desiccating stage the differentiation between im- 
petigo and varicella may have to be made. Usually the presence of 
varicella lesions in the vesicular stage settles the doubt. The pustules 
and erusts of impetigo are usually more profuse on the face than else- 
where, while the lesions of varicella, even if profuse on the face, are 
oval in outline. However, it may happen that'all the lesions have de- 
veloped beyond the vesieular stage and owing to the erusts having formed 
and reformed several times they will have lost their oval shape. In such 
instances differentiation would be almost impossible and it is well to 
entertain the suspicion of impetigo and isolate the patient. 

Pemphigus.—Early pemphigus where the bulle are small may possibly 
be mistaken for varicella, but, as a rule, the large sores appear promptly 
and clinch the diagnosis. 

Complications.—In so benign a disorder as varicella, complications 
are not likely to occur, although they are not excluded. When they do 
take place they are generally associated with the skin lesions, any abra- 
sions of whieh present favorable avenues for the entrance of all kinds of 
baeteria—pyogenie and others. The most important of such complica- 
tions is erysipelas, which may develop about the effloreseences—espeeially 
the deep-seated ones—and may be so severe as to cause death. In neg- 
lected cases especially, an impetigous inflammation on the sealp may 
result from scratching a vesiele and, owing to the want of cleanliness, 
lead to local eczema. In rare cases à gangrenous dermatitis—often con- 
sidered a variety of the disease but in reality a complication—may result 
from ulceration of infected vesicles, especially those at or near the ex- 
ternal genitalia. 

A varicella vesicle on the eyelid may lead to severe conjunctivitis, but, 
usually it provokes only a marked edema. Very occasionally the erup- 
tion involves the cornea, producing ulceration and opacity, or more 
deep-seated lesions, may result in panophthalmia and destruction of 
the eye. 

Simple and suppurative adenitis have been reported while nephritis, 
though not common, is a sufficiently frequent complication of varicella 
to warrant careful management to prevent its occurrence. It may com- 
plicate the mild as well as the more serious cases, and usually appears 
on the eighth to the fourteenth day of the disease. In pronounced eases 
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the nephritis may be associated with fever, albuminuria and all the severe 
manifestations of true scarlatinal nephritis. The prognosis, however, is 
favorable, as it usually subsides in about two weeks’ time and leaves no 
permanent effects. Arthritis, synovitis, disturbances of the central ner- 
vous system—myelitis, encephalitis, otitis media—are sometimes men- 
tioned as complicating varicella, but they are exceptional. Gastro-in- 
testinal disorders—particularly appendicitis—are also reported as com- 
plicating the disease, but by the majority of the profession they are 
regarded as incidental phenomena. 

Pulmonary complications—bronchitis, bronchopneumonia—occasion- 
ally develop during an attack of varicella, especially when it enters as a 
eross-infeetion in whooping-cough or measles. 

Sequele.—lIt is only natural that a benign disease that presents few 
complications should be equally devoid of sequele. Jochmann men- 
tions the influence of varicella in arousing latent tubercular conditions, 
especially of the glands or the lungs, and the possibility of the develop- 
ment of miliary tuberculosis. But such instances are as rare as any 
other sequel: of varicella. 

There is an impression that the varicella patient shows a particular 
susceptibility to scarlet fever, due, no doubt, to the possibility of an 
abraded varicella vesicle as the avenue for the searlatinal infection.. On 
the other hand, the presence of any of the infectious diseases, such as 
searlatina, measles, whooping-cough and others, does not affect the sus- 
ceptibility to varicella, but the weakened condition of the patient may 
influence the course of the superadded disease and lead to suppuration 
and ulcerative degeneration of the varicella efflorescences. 

Association with Other Diseases——A question that has of late been 
receiving considerable attention is the relationship between varicella and 
herpes zoster. The association of the two diseases was first pointed out 
by Bokáy in 1892, who, several years later, reported nine observations. 
Le Feuvre, in 1914, had collected thirty-eight reports, including several 
personal observations, many concerning several instances seen by one and 
the same author. Other observations have been recorded from time to 
time, among them the 3 cases recently reported by Goldberg and Francis, 
and 3 by Low, the total number being now well over 50 (Low). In the 
majority the varicella eruption develops without any other demonstrable 
source of contagion than an existing case of herpes zoster; in others the 
herpes follows after the varicella, the latter infecting contacts after the 
usual incubation period; and in some few the herpes is followed in the 
same individual by a varicella eruption. For this aberrant eruption (of 
herpes) Le Feuvre suggests the name varicella herpetica. Low is strongly 
inclined to the conclusion that the two diseases are due to the same virus, 
which may belong to the ultramieroscopie filterable group of organisms. 
He suggests that in herpes, infection is probably local through the nose, 
that is, the lymphatics around the olfactory nerves, similar to that of 
epidemic poliomyelitis, with which it has many points of analogy. The 
virus after reaching the meninges and the cerebrospinal fluid easily gets 
to the ganglia of the sensory nerve trunks. Tn varicella there is a blood 
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infection with the virus, and in those cases which simultaneously present 
the two eruptions, the virus probably first attacks the ganglia and then, 
three or four days later, gets into the blood and produces a general 
eruption. 

The question of immunity is interesting in this connection. One at- 
tack of varicella conveys immunity for life, second-attacks being most 
unusual, if at all possible. If herpes zoster and varicella are due to the 
same infectious agent it would be reasonable to suppose that an attack 
of one disease would provide immunity against the other. According to 
Low, however, it appears that herpes zoster protects against varicella, 
but varicella does not protect against herpes. Adults that have had 
varicella in childhood develop herpes, but he finds no instance of a 
ease of herpes which developed varicella later on, and in no ease of 
herpes associated with a generalized varicella eruption was there a his- 
tory of a previous attack of varicella. 

Clinical Varieties.— The clinical varieties of varicella, like the com- 
plications, also concern variations in the skin lesions. In addition to 
gangrenous dermatitis (already mentioned) the eruption may be con- 
fluent, and hemorrhagic. Confluent varicella is rare. The lesions may be 
multiloeular, and the skin edematous, and fever may supervene if pus- 
tulation takes place. The hemorrhagic type is also not common. Hemor- 
rhage, either purpurie or petechial, may take place into the skin and 
subcutaneous tissues, or the efflorescences may become hemorrhagic, with 
discoloration of the skin due to extravasated blood; hemorrhage may 
also take place from the affected membranes. Hematuria has also been 
noted. 

Treatment.—PmnoPHvLAxis.—Isolation of the patient is neither im- 
perative nor really practical. The disease is a benign one and is not 
worth the inconvenience which, owing to its highly communicable char- 
acter even in its earliest stage, would be required to make quarantine 
effective. Contacts need not be detained for more than three weeks; 
infection so rarely occurs later, that longer detention is unjustifiable. 
To prevent unnecessary loss of time at school contacts may be permitted 
to attend school for ten days following the first exposure. They should 
then be kept at home until there seems no danger of developing the 
disease. Prophylactic vaccination has been attempted with varying de- 
grees of success by Kling, Handrick, Rabinoff, Rutelli, Hess and others. 
Kling (in the service of Medin of Stockholm), although not the first to 
make the attempt, was the first to report results in a considerable num- 
ber of cases. During an epidemie (1913) in an orphan asylum he in- 
oculated 58 children with lymph from a clear varicella vesicle collected 
on a lancet and rubbed into a searified area on the arm; only 1 of the 
children developed chicken-pox; 31 showed lesions at the site of inocu- 
lation, consisting of red papules which rapidly developed into typical 
vesicles and dried up in two or three days; 6 children developed papules 
with occasional vesicles. Of 64 children that were not vaccinated 44 
developed varicella. 


Rutelli as well as Rabinoff report similar success. The latter ob- 
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served an incidence of 6 to 8 per cent. among vaccinated, against 75 per 
cent. among unvaccinated children, inmates of an orphan asylum and all 
subject to the same conditions of exposure. She furthermore noted that 
in those that developed the disease although its course was not affected 
by the inoculation, the incubation period was shorter than usual and 
that, contrary to previous experiences in eight other epidemies, no second 
outbreak of the disease took place. Handrick, on the other hand, ob- 
served the disease develop in 35 per cent. of 127 children inoculated, so 
that he is inclined to doubt the value of the method. In only 3 instances 
did he obtain a local reaction at the site of inoculation which, however, 
did not prevent the development of a generalized eruption. 

Kling makes his inoculation through a small puncture, Rabinoff 
makes several small searifications. Handrick used both Kling’s method 
as well as the method of von Pirquet in giving the tuberculin test. Ru- 
telli made the inoculation on a scarified area on the abdomen and ob- 
tained marked local reaction in all the 15 cases, one infant developing a 
small abscess on the twentieth day. Hess, on the other hand, finds these 
simpler methods less satisfactory than the intravenous injection of a so- 
lution of the fluid from a varicella vesicle in normal saline. Of 38 chil- 
dren thus immunized only one developed the disease and that 36 days 
after the injection. No general reaction is reported by any of the 
authors. 

GENERAL MANAGEMENT.—Very little is required in the treatment of 
varicella except rest in bed until the lesions are well past the acute stage. 
In the presence of fever the diet should be light and, if necessary, a 
fever mixture may be prescribed. 

The general treatment of varicella is purely symptomatic. The pa- 
tient should be kept in bed until the crusts have fully formed and until 
the temperature has been normal for several days and examination of 
the urine proves it to be negative. The only real danger of varicella is 
secondary infection through the lesions. To avoid this, cleanliness is 
important. The patient’s hands, especially the finger-nails, must be kept 
clean and the latter closely trimmed, and should be tied in padded mit- 
tens or stockings. It may at times be necessary to prevent scratching by 
restraining the arms and legs. Itching can be controlled by means of 
tepid baths or by sponging with alcohol well diluted with water or vine- 
gar water, three parts to one, followed by a dusting powder consisting 
of the following: 


act S eo, ais OT TENOR ERES. 5ss( 2 grams) 
Asti GESre i SERICO TRE QT EET 5 i ( 4 grams) 
(Elk. Coli hire caco oM ee oe ae 51 (32 grams) 
fpa . . gots eee fe REDE 5 1 (32 grams) 


Should secondary infection occur the usual local and constitutional 
treatment must be instituted. Thick infected scabs or crusts should be 
softened and removed by applications of olive oil or poultices. 
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For the resulting ulcer an ointment of ammoniated mercury 
may be employed, or better still, an evaporating lotion as follows: 


Pulyercalaminw semen ri 5 ii ( 8 grams) 
Vutcl OXI ee D EI 5 ss (16 grams) 
Gly Gerint tetas cee en ester te 51i (32 grams) 
Liquor, calcis n de Md aR f 3 ii (60 ce.) 
Aque tos a PL E ee oriees f $ viii (240 c.c.) 


Gangrenous dermatitis should be treated by supportive measures, 
such as fresh air and liberal feeding; tonics, cod-liver oil and malt, and 
stimulants may also be required. For the local treatment of the gangre- 
nous skin lesions we advise that only the blandest kind of solution be 
used ; strong solutions we believe are contra-indicated. 

The mouth lesions are treated by any of the bland mouth washes. 
Uleerations will require suitable treatment, such as recommended for 
ulcerative mouth conditions of scarlet fever. 

Special attention should be paid to general cleanliness. The bed- 
clothing and underwear should be changed frequently. The patient 
should be given a daily sponge bath, and particular care taken to keep- 
ing all lesions, especially those on the external genitalia, clean. 

MANAGEMENT OF CONVALESCENCE.—The patient may be considered 
eured when the separation of the scabs is complete. In the average case, 
where there is no secondary infection, about three weeks’ time will be 
required for the process. Any crusts that have reformed need not be 
considered infectious. In such instances it is necessary only to remove 
the crusts and carefully cleanse the resulting ulcer, by touching it up 
with a reliable antiseptic solution. 

Prognosis.—The prognosis of varicella is altogether favorable and 
is not affected by complications such as nephritis, laryngitis or secondary 
pyogenic infection, should they occur. The bright outlook is marred 
only when the varicella appears as a superadded infection in a patient 
already weakened by previous disease—whooping-cough, measles, scarla- 
tina, diphtheria. In such circumstances the varicella is apt to develop 
seriously and the resulting sepsis may lead to gangrenous dermatitis, 
pulmonary disease, etc., which often threaten life, and in about five per 
cent. of cases of such cross-infections are the actual cause of death. 

Pathology.—The pathology of varicella is practically limited to the 
skin lesions. Unna has described the conical lesions as having a tent- 
like form with lateral walls rising obliquely from a broad base towards 
the center of the covering composed of a few horny stretched scales. 
From this covering cellular septa radiate downwards, in contrast to the 
lesions of variola where the cellular partitions radiate from a central 
point on the floor of the lesion. In varicella the cavity proper is limited 
below by the deeper strata of the prickle layer which shows pathological 
changes. In the center the cavity extends deeper to the level of the 
swollen and enlarged papillae which are covered with one or two layers 
of modified epithelium and project into the cavity. The acute character 
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of the eruption in varicella is evidenced by the comparatively slight 
septate cavities due to the rapid distention of a few liquefied cells. The 
rapid formation of the vesicles which are unilocular, accounts for their 
thin roof and superficial position. 

The latter together with the absence of suppuration and the early 
repair of young epithelial cells explains the absence of general scarring 
after a varicella eruption. 

Historical Summary.—The first definite description of varicella is 
that given by Vidus Vidius (about -1626), who also gave it the designa- 
tion crystalli, or variole erystalline, or ravaglione, the term still re- 
tained by the Italians. It is supposed at that time to have been differ- 
entiated from variola, but the evidence is doubtful. Morton (1694), who 
refers to it as variole admodum benigna, and his contemporaries re- 
garded it as a mild type of variola, a theory which prevailed until Fuller 
(1730) demonstrated the distinct character of the disease. This duality 
of the two diseases was generally accepted until toward the middle of the 
nineteenth century Hebra, one of the foremost dermatologists of his time, 
revived the ‘unity’ theory of varicella and variola. On account of his 
eminent position he found many adherents, and it was not until the 
virulent and widespread epidemic of variola during the years 1871 to 
1874 that the question of the dual character of the two disorders was 
definitely settled and universally accepted. 
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Definition.—Searlet fever is an acute, contagious, self-limited dis- 
ease characterized by sudden onset, a pharyngeal inflammation of vary- 
ing degrees of intensity, a diffuse scarlet eruption, and desquamation in 
scales, shreds or casts. 

Etiology.—The specific cause of scarlet fever until recently was a 
matter of conjecture. But in every instance it was known to be de- 
pendent upon infection, by contact or otherwise, from a preéxisting ease 
of the disease. Recent investigations, however, have established that the 
disease is the result of combined toxie and bacterial infection, the specific 
organism of which is the Streptococcus hemolyticus. 

PREDISPOSING CAUSES. 
the world, although zones of immunity are known to exist. According 
to Minor, to whom we are indebted for much of our information with 
regard to the distribution of scarlet fever, such zones are found for 
the most part near the tropics, where the high temperature combined 
with periods of great humidity are unfavorable to the development of a 
tendeney to searlet fever. . In this country such a zone of comparative 
immunity is located between the 30° and 35? latitude North, compris- 
ing the states of South Carolina, Georgia, Alabama, Mississippi, Louisi- 
ana, Texas. In general epidemics, however, the disease occurs at all 
points within these zones. 

Season—Altitude.—The effects of Sanson influenees vary in different 
regions. In the ecuntries of Western Europe most epidemies occur dur- 
ing the autumn months, while in the United States the late winter and 


. early spring months seem to be the favored ones. The same holds true 


with regard to the seasonal mortality statistics. Minor also points out 
that high altitudes are more favorable to the development of a searlatinal 
tendeney than low ones. 

Sex.—Sex does not play a great part in the etiology of scarlet fever, 
although the male, espeeially after the tenth year of life, seems to be 
slightly more susceptible than the female sex. 

Age.—As to age, the tendency to scarlet fever is small at the ex- 
tremes of life. Infants are rarely affected and individuals after the sixth 


‘decade are also generally immune, although scarlet fever among the 


aged is not unknown. The disease occurs preferably between the third 
and the tenth years, the curve reaching its apex at about the fifth year 
of life, with a gradual descent until the fifteenth year is reached and 
a decided decline after that. 
Race.—There seems to be a certain correspondence between the zones 
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of comparative immunity to scarlet fever and the racial immunity to 
the disease. Negroes and dark-skinned races are decidedly less liable to 
it than the white race. In the United States this immunity is six times 
greater among the negro than among the white population, t.e., six times 
as many whites as negroes contract the disease. The death rate shows 
the same relative proportion between the two races. The number of 
return cases are also relatively less. 

Heredity.—There is no evidence of heredity in the incidence of scar- 
let fever, but there is no doubt of the existence of a personal disposition 
to it. In rare instances such a disposition takes on a familial character. 
Welch and Sehamberg report two personal observations of family epi- 
demies and eite a number of instances from the literature. On the other 
hand, there is also a familial immunity to the disease. 

Individual Susceptibility—The individual susceptibility to scarlet 
fever, however, is not so general as for some of the other infectious dis- 
eases—variola and measles, for example. The classic instance of the 
epidemic of scarlet fever, in 1872, on the Faroé Islands, where no ease of 
the disease had been known for sixty years, presented a favorable oppor- 
tunity for estimating the general susceptibility to scarlet fever. In this 
practically virgin soil for the disease 78 per cent. of all the population 
developed scarlet fever, while in the same islands, in 1875, during an 
epidemic of measles, 99 per cent. of the population were affected. 

Holt believes that not more than half the children exposed contract 
the disease. He quotes Billington’s observation among families occupy- 
ing tenements in New York, where little or no attempt was made tò 
isolate the cases. Forty-three children were down with scarlet fever, 
while forty-six other children who had never had it and were constantly 
exposed to infection did not develop the disease. 

Social Conditions—As to social conditions, scarlet fever is not a class 
disease except in so far as crowded, unsanitary living conditions and 
poverty affect the predisposition to disease in general. Since the popu- 
lation subjected to such unfavorable environment is largely composed 
of the immigrant class, it is not surprising to find a proportionately 
greater incidence among the newcomers than among the native-born pop- 
ulation or among the more prosperous classes. l 

The more intimate association of children housed in child-caring in- 
stitutions naturally creates a favorable atmosphere for epidemics which, 
however, should and can easily be limited to such institutions. 

Skin Lesions.—The rôle of skin lesions, especially burns, in the eti- 
ology of scarlet fever is practically the same as that of trauma in surgi- 
eal and puerperal searlet fever (see p. 254,) where direct infeetion takes 
place through the open wound. That the broken epidermis undoubtedly 
serves as a favorable avenue for the invasion of the searlatinal virus is 
amply demonstrated by the observation that the exanthem in sueh eases 
develops and spreads from the site of the wound. 

(The association of searlet fever with other aeute infections is dis- 
eussed on p. 251.) : 

| Excite  CavsE.—Bacteriology: The Organism.—In spite of per- 
sistent and diligent researeh the speeifie inciter of searlet fever was not 
found until very recently. Although a full diseussion of these investiga- 
tions 1s not in plaee in a work of this kind, it may be of interest to outline 
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some of the more prominent studies of the question. With the discovery 
by Mallory (1904) of protozoón-like bodies in the skin layers of scarlet 
fever patients, it seemed as though the elusive agent were about to be 
definitely identified. Although the presence of these bodies was con- 
firmed by many investigators, they did not prove specific. Dóhle, in 
1911, deseribed certain bodies which he observed in the polymorpho- 
nuclear leukocytes of the blood from patients in the early stages of scar- 
let fever. These ‘‘inclusion bodies’’ he supposed to be in some way re- 
lated to streptocoecie infection. Their presence in the early stages is 
generally admitted. Kolmer found them in 94 per cent. of cases exam- 
ined, but he also observed that after the sixth day their number de- 
creased and they finally disappeared. Their specificity was, however. 
questionable, since they were also present in the early stage of diphtheria 
as well as in other acute infections, such as erysipelas, puerperal sepsis, 
pneumonia. 

The laek of animals suitable for experimentation had undoubtedly 
hampered the seareh for the searlatinal organism, the monkey being the 
only animal in which a disease resembling scarlatina had been obtained. 
Among such experiments may be mentioned those of Mair, who (1915) 
produeed a searlatiniform disease in the monkey from a diploeoceus iso- 
lated from the throat of scarlet fever patients. The typical rash failed to 
appear, but the inclusion bodies were present in the polymorphonuclear 
leukocytes. This Diplococcus scarlatine was subsequently demonstrated 
by Mair in the first week of the disease in 87 per cent. (of 63 cases) of 
searlet fever patients. The organism disappeared, as a rule, about the 
fifth week of convalescence, the time in the disease at which the patient 
first ceases to be infectious. Like the mysterious searlatinal organism, 
the diplococeus produced profound toxemia which readily yielded to the 
invasion of other cocci into the blood. There was no evidence that the 
diploeoeeus entered the blood-stream in man to any appreciable extent; 
it appeared to be confined to the region of primary invasion, i.e., usually 
the throat. Another striking feature of this experimental scarlet fever 
was that it was complicated by rheumatism ; nephritis, however, was not 
known to accompany the disease in the monkey. The absence of the typ- 
ical rash did not necessarily exclude the possibility of the diplocoecus as 
the causative agent of scarlet fever. Mair believed that when the actual 
factor once became known this eriterion of searlet fever would undergo 
a change since undoubtedly a much greater percentage of cases fail to 
present the rash than is generally supposed. He also presented an inter- 
esting observation with regard to mice as scarlet fever carriers. When. 
mice die as the result of being fed with cultures of the diplocoecus, or from 
the infection itself, the diploeoeeus ean be recovered from the blood. 
This applies also to wild mice, and might have had an important bearing 
on the epidemiology of the disease, had the diplococeus proven to be 
specifically scarlatinal. 

Mallory and Medlar in 1916 isolated a Gram-positive bacillus (Bacil- 
lus scarlatine) from the tissues of (two) patients dying of scarlet fever. 
This bacillus seemed to be less virulent than the diphtheria bacillus but 
was found to invade the same localities, and in severe cases it invaded 
the adjoining structures, especially the larnyx, trachea and lungs. The, 
toxin caused necrosis and destruction of the epithelial covering, thus 
leading to serous and polymorphonuclear exudates. The primary gross 
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lesions were ineonspieuous on aecount of the absence of fibrin and of 
membranous formation, except in cases of secondary streptoeoceie in- 
fection. In six instances, in smears from the tonsils and the soft palate, 
they obtained cultures of a bacillus whose morphology and staining re- 


action resembled that found postmortem in the tissues. After death, 


in severe uncomplicated cases, they found this agent in large numbers 
in the lesions in the respiratory tract; but in the milder cases it seemed 
to die out quickly and was not easily demonstrated on the second or 
third day after the eruption appeared. It seemed, however, to persist for 
several weeks in the ulcerations in the tonsils, pharynx, larynx, esoph- 
agus, bronehi, so that patients harboring it might have beeome searlet 
fever carriers. At the same time the authors pointed out that the study 
of immune reactions was not positive; that the toxin could not be demon- 
strated from experiments with culture filtrates on human beings and 
on animals, although they believed ‘‘that it is entirely possible that the 
organism in tissues and smears has not been obtained in culture, as so 
far there is nothing but morphology to aid in its isolation."' 

Pryer and Sewell in 1918 isolated a large organism, with a tendency 
to be Gram-negative, from the blood of a fatal ease of scarlet fever, 
which they believed deserved serious consideration as ‘‘a possible and 
probable canse of the disease." The organism seemed to be the same 
as that described by Cantaeuzéne (1911), who isolated it from the throats 
of scarlet fever patients and, inoculating monkeys with it, produced a 
condition resembling searlet fever. From cultures they prepared a sub- 
stance which they call searlatin (analogous to typhoidin from the ty- 
phoid bacillus), and using it as a skin test for immunity, found that it 
gave a higher percentage of reactions in scarlet fever convalescents than 
in other infectious diseases. They also observed that the probability 
of a positive reaction increased with the duration of the disease and in 
the absence of a history of scarlatina the probability of a positive reac- 
tion increased with the age of the person tested. 

Bacillus streptococcus as the causative factor of scarlet fever has played 
a prominent part in the literature for many years, but it remained for 
the epochal discovery of George F. Dick and his wife, Gladys H. Dick, 
to demonstrate its actual rôle in searlatinal infection. Hitherto no spe- 
cific scarlatinal streptococcus had been found, and the streptococcus was 
generally considered to be a secondary infection. The importance of the 
streptococeus in searlatinal disease was observed as early as 1884, by 

. Loeffler, who isolated it from the throat smears of anginose cases. His 
observations were amply eonfirmed by numerous subsequent studies. 
Although the coccus is generally obtained from the throat in severe 
cases, not all severe septic cases of scarlet fever develop a streptocoecie 
infection. When, however, it is present it is characterized by marked 
persistence. Smillie observed the constant presence of a true hemolytic 
streptococcus in severe cases of searlet fever, but found that the organism 
is less likely to be present in the milder ones, and that in many instanees 
it persisted in the throat for several months. He demonstrated the 
similarity of the particular strain of streptococcus (‘‘beta’’ type) with 
that of septic sore throat, and believed that its persistence might have 
‘been the means of transmitting scarlet fever as well as sore throat. 
Streptococci were also found in the blood of scarlet fever patients. 
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Moser observed them in 63 per cent. of cases after death, but Hektoén 
found them in only 12 per cent. of scarlet fever patients. Although 
they were frequently the cause of death, there was as yet no positive 
evidence that they were the cause of the disease. There was little doubt 
at that time that the added virus of the streptococcie organism often 
dominated the picture and that the searlatinal organism seemed to create 
a special disposition (lowered resistance) to streptoeoecie infection. 
Kolmer illustrated this by finding a low streptococeus-opsonie index 
during the first week of the disease. He believed that the streptococcus 
of scarlet fever belongs to the general class of streptococci, but that it 
was modified in some way during the course of the disease so as to present 
certain specific antibody and transitory cultural characteristics. In 
fact, as already remarked, streptococci were not found in all cases of 
searlet fever, severe or otherwise; the severe cases being often due to 
the overwhelming effect of the true searlatinal virus without secondary 
streptococcie infection. Moreover, the injection of strains of scarlet 
fever streptococci in apes did not produce scarlet fever, although the 
blood of searlet fever patients transmits the disease to animals (Land- 
steiner). Finally, the irregular results of antistreptocoecie serum in the 
treatment of scarlet fever sustained the doubt as to the streptococcus as 
the cause of the disease. 

But whatever the specific microdrganism of scarlet fever was des- 
tined to be, it was generally conceded that it resided principally in the 
upper respiratory tract, the discharges from which are the most fruitful 
source of contagion. The theory that the virus resides in the searlatinal 
skin exfoliations has been entirely disproved by modern research. The 
virus is known to be particularly tenacious of life and has been supposed 
to be the means of infection from fomites many years after having been 
in contact with a ease of scarlet fever. 

The isolation of the streptococcus hemolytieus as the etiologie factor 
of scarlet fever marks an epoch in preventive medicine as important 
as any event in medical annals. For with the discovery came the sus- 
eeptibility test as well as immunization and specific treatment which 
should provide more effective control and treatment of the disease. 
Although before the Dicks announced their discovery, in October, 1923, 
the rôle of streptococcus hemolytieus had been suspected (since it was 
known to be a constant organism in all scarlet fever cases), it was assumed 
to be a seeondary faetor, being concerned with the development of com- 
plications rather than with the actual origin of the disease. The idea 
was that the scarlet fever inciting organism, whatever it might be, made 
of the searlet fever subjeet fertile soil for the development of strepto- 
eoeeie disease. Scarlet fever had as yet not been produced experimen- 
tally in the human subjeet and the immunity usually conferred by one 
attack of the disease did not appear to be characteristic of streptococcus 
infeetion. 

The epochal studies of the Dicks were based on observations in the 
ease of a nurse, who, while attending a mild but typieal ease of searlet 
fever, developed a sore finger and two days later showed symptoms of 
the disease. Atthe height of the rash several drops of pus were obtained 
from the lesion on the finger. Stains were made of direct smears of the 
pus and detailed and careful studies were made of cultures during two 
weeks’ incubation. The only organisms found in these eultures were 
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a hemolytic streptococcus and a diphtheroid bacillus. From these an 
apparently pure culture of the streptococcus was obtained. —— 

The first step was fortunately followed by success in obtaining five 
volunteers willing to submit to inoculation with the hope of developing 
searlet fever. Three of the experiments proved negative while the other 


two cases were reported by the Dicks as ‘‘probably caused by the hemo- 


lytic streptococcus.” At the same time, however, the authors cautiously 
refrained from claiming that these tests justified the conclusions that all 
cases of scarlet fever ‘‘are caused by the hemolytie streptococcus de- 
scribed,” although their experiments had fulfilled all the requirements 
of Koch’s law: The organism in these cases was found specific for 
scarlet fever, and had not been found in any other disease; it had been 
obtained in pure culture from which the disease was experimentally pro- 
duced in the human subject, and it had been demonstrated that the 
characteristic symptom of scarlet fever namely, the exanthem, is caused 


by the searlatinal streptococcus. After these experiments eame the dis- , 


covery of the specific toxin which explained recovery and subsequent 
immunity as being due to the reaetion of this toxin and by the forma- 
tion of antitoxin, which, by neutralization of the former, produced recov- 
ery and immunity. 

Thus armed the control of the disease has come within the range of 
possibility. 

Modes of Conveyance.—The disease is communicable by direct con- 
tact, or through intermediaries, human beings, flies, insects and domestic 
animals, and by inanimate objects. There is also evidence of the milk 
supply as the apparent source of an outbreak of scarlet fever. But 
careful investigation generally succeeds in tracing the cause to the pres- 
ence of the disease among the helpers or others connected with the dairy 
supplying the milk. 

A not uncommon source of scarlet fever infection is the carrier of 
the disease who furnishes that most unwelcome type of case known as 
the ‘‘return ease," which causes hospital authorities in particular no 
end of annoyance and unpleasant criticism, and which, unavoidable in 
a small percentage of cases, is so difficult to explain, but which bids fair to 
be reduced since the discovery of the specific organism of the disease and 
the consequent susceptibility tests and changes in treatment. 

Every experienced physician has met with such return eases, the 
average of which is estimated at from two to four per cent. of all cases. 
A patient having recovered from a mild uncomplicated scarlet fever is 
sent home as clean, that is to say, all signs of desquamation have ceased, 
and there is no discharge from the nose, ears or throat. A week or two 
later some one in his family or in his environment develops a case of 
scarlet fever, apparently infected from the returned patient. When the 
original disease was accompanied by profuse rhinitis, otorrhcea and sup- 
purating glands this infectivity has been known to persist for several 
months after the development of the disease. 

There is a tendency to hold hospitalization responsible for the phe- 
nomenon on the ground that the patients are sent home too early, or 
that if detained too long the atmosphere of a fever hospital is con- 
ducive to secondary infection, or that owing to carelessness in bathing 
the patient before dismissal, or lack of precaution during transference 
to the home, the patient catches cold and thus, through the medium of 
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a eatarrhal discharge from the nose, throat or ears, becomes a source 
of infection. If any of these were the true cause, the incidence of re- 
turn cases would not be as comparatively low as it is. The question has 
received particularly careful attention from British physicians. It ap- 
pears that not all the cases, so called, are actual return cases, that is, 
infection from recently discharged patients. Many of them are ''inci- 
dentals’’ that develop at home after the incubation period from the 
first case has passed, either from lingering infection in fomites, or what 
is more likely, from unrecognized mild cases that have remained at home. 
This fact is often well demonstrated when a scarlet fever patient is 
ready to go home and, for some reason or other, is detained at the hos- 
pital. In the interim, say from two to four days, one of the members 
of the patient’s family is brought to the hospital with the disease. If 
the recovered patient; instead of having been unavoidably detained, 
had been sent home, then this newcomer would naturally have been in- 
cluded in the list of return cases, whereas in reality he does not belong 
there. We are much inclined to agree with Arnold, who has studied 
the question from the standpoint of home conditions, and proves quite 
conclusively that the home conditions to which the majority of patients 
are returned have a preponderating influence on the incidence of return 
cases. In his very interesting study conducted at Manchester, England 
(1912), Arnold found that the greater number of cases of scarlet fever 
sent to hospitals for treatment come from homes that average more 
than one occupant per room and the average of susceptibles in such 
houses is twice as great.as in homes where there is less than one person 
per room and where a scarlet fever patient is treated at home. This, 
together with the probably less intelligent and cautious after-care of 
a recovered scarlet fever patient (see p. 259) in such homes, should suffi- 
ciently explain the relatively greater incidence of ‘‘return eases" from 
fever hospitals as compared with ''reeovery cases,’’ the term used by 
Arnold to deseribe the transmission of the disease by a recovered patient 
who has been treated at home. The question, therefore, to a large extent 
resolves itself into a social one, the solution of which is a matter of civie 
betterment, education and improved housing facilities. A certain pro- 
portion of these return cases being thus accounted for, it remains to 
explain the balance. In view of what we know of the persistence of 
searlatinal infectivity, hospitalization is at fault only in so far as hos- 
pital construction and management are at fault. The ideal is, of 
course, to have separate rooms or small wards. Failing these, it is im- 
portant to avoid overcrowding the wards. Then, also, the septic cases 
should be kept away from others, and should not be allowed to be sent 
out until all suppurations have ceased; or, in persistent cases, until a 
certain time limit has passed, which, of course, is arbitrary. We find 
a minimum of three months a good working rule for the release of pa- 
tients with discharging nose and ears. There should also be separate 
wards for the acute cases and the convalescents, taking care, always, 
whether in the acute or in the convalescent stage, to keep the clean cases 
away from those that have discharging nose or ears. The patient should 
not be sent out immediately after a warm bath and, when ready to go 
home, should be dressed warmly and protected from draughts. The 
parent or guardian should receive very definite instructions as to after- 
care, such as prevention of cold, separation from others at home for at 
least two weeks, sleeping in a separate bed. With these hospital and 
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home precautions carefully carried out, the pereentage of return eases 
Should be limited to those that are unavoidable, owing to the persistent 
infectivity exhibited by some patients, which, as Caiger puts it, should 
be considered as part of the natural history of the disease. In spite of 
the susceptibility test and advanees in treatment these precautions are 
still valid as hospital and posthospital routine. 

Symptomatology.—CuinicaL History.—Period of Incubation.—The 
incubation period of scarlet fever is not long compared with that of 
other infectious diseases. It may be as short as 24 hours; it is rarely 
longer than a week, the average time being from 2 to 4 days. But in 
considering the incubation period in this as in other infectious diseases, 
it is well to bear in mind the distinction between contact and inoculation 
and the variation in susceptibility displayed by different individuals. 
This aspect of the question is forcibly illustrated in a hospital for in- 
fectious diseases where the attendants are constantly subject to contact, 
but actual inoculation—the development of the disease—may take place 
in a few days, or may be delayed for several weeks, months or years, 
or it may never take place. For practical purposes, however, that is, 
for lifting a quarantine in a hospital ward or an institution and allow- 
ing exposed children to return to school, it is generally considered safe 
to regard 8 days (after the appearance of the last case, or after ex- 
posure) as the limit of incubation. 

Mode of Onset.—A distinguishing feature of the disease is its sudden 
onset with practically no prodromal symptoms. 

Symptoms during Progress of Disease-—A child, or an adult, in ap- 
parently normal health suddenly feels languid, complains of sore throat 
accompanied by vomiting, headache and fever, and in 12 to 48 hours— 
usually in 24 hours—presents the typical red rash and a flushing of 
the cheeks. The lips, in striking contrast to the pallor around the mouth; 
often appear redder than normal. The combination of intense angina 
and initial vomiting is so constant a feature of the disease that even 
in the absence of the exanthem it immediately suggests scarlet fever. 
The mucous membranes of the mouth, the pharynx and the nasopharynx 
show a diffuse fiery-red eruption, that is, an enanthem is present as well 
as an exanthem. The site of greatest intensity of the enanthem is the 
tonsils, which in the severe cases appear markedly reddened and swollen 
and oftentimes are covered with a well-organized pseudomembrane, in 
many instanees clinically indistinguishable from that of true diphtheria. 
The nose may show a profuse acrid discharge. 

The soft and the hard palate present an uneven roughened appear- 
ance due to numerous reddened elevations or puncte. These are of great 
diagnostic value in differentiating the angina of scarlet fever from other 
throat conditions, particularly in certain borderline cases of diphtheria. 
In institutions where diphtheria-scarlatina eross-infection is always a 
bugbear, these puncte are especially worthy of study. They are also 
occasionally found in other than searlatinal sore throat. Their absence 
or, rather, the presence of a pale, smooth palate is almost proof positive 
that the case in question is not one of scarlet fever. 

The tongue presents a series of successive changes which are almost 
pathognomonie of scarlet fever and are of great diagnostic value. At 
first it is covered with a white furry coat through which the swollen red 
papille are seen to project. This so-called ‘‘white strawberry tongue" 
is often seen also in diphtheria and measles, but differs from the latter 
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in that in scarlet fever the coating begins to desquamate in a day or two 
and by the fourth or fifth day it is red and glistening with the papille 
more or less distinetly prominent. Sometimes they are small and nu- 
merous, resembling the granulations in a wound ; at other times they are 
scattered and more prominent. This ‘‘red strawberry or raspberry”’ 
tongue, or the fourth-day-and-after tongue, as it has been termed, persists 
for several days and is sometimes diagnostic as late as the seventh to the 
ninth day of the disease. After this the tongue gradually resumes its 
normal appearance. The consistenty with which this desquamation takes 
place enables the experienced physician to tell almost at a glance and 
with almost invariable precision how long the disease has been present 
in a ease seen after the initial period has passed. 

The submaxillary glands are usually more or less enlarged, hard 
and painful; shght enlargement of the postcervical glands is sometimes 
observed, and generally the inguinal glands are also involved. 

The temperature mounts rapidly, and in about 24 hours reaches its 
maximum—100°-103°-105° F. (37.7°-39.4°-40.6° C.), according to the 
severity of the ease—at which it remains for the next two or three days, 
or as long as the eruption continues bright, and then falls by lysis, rarely 
by erisis. In the uneomplieated ease this fall of temperature (by lysis) 
is one of the most eonstant features of the disease. Although a high 
temperature of 104? F. (40? C.) or more generally indicates a severe 
and possibly fatal infection, this is not necessarily so; such cases have 
been known to recover, while others have succumbed where the tempera- 
ture eurve was not unusually high. 

The pulse is small, unduly tense and rapid, often more rapid than 
is warranted by the temperature; but this does not affeet the prognosis. 
In the more severe ease the pulse is small, soft and obliterated at the 
arterial periphery. 

Respiration is affected as in all febrile diseases. 

The symptoms progress during the three, four or five days follow- 
ing onset, after which in the simple case they begin to abate. The rash 
begins to fade in the same order in which it appeared, from above down- 
ward, and desquamation then sets in. But the throat condition and the 
swelling of the tonsils and the glands, as well as the strawberry tongue, 
persist into the second week. 

The rash begins on the upper chest and spreads rapidly upward, 
often covering the neck, going around in front of the ears to the tem- 
ples, downward to the trunk, and lastly to the extremities, increasing 
in intensity during the first 24-72 hours after its appearance. It is 
often irritating and causes the patient to scratch the skin. The region 
around the mouth and the center of the face, in the majority of cases, 
is not affected and stands out pale and triangular—eireumoral pallor— 
in marked contrast to the rest of the face. Other parts of the body not 
always affected by the rash are the sealp and the palms and soles, al- 
though the latter may be deeply flushed. 

Under pressure from the fingers the eruption is obliterated, the under- 
lying skin often appearing yellow (ieterus) as the finger is withdrawn. 
Firm pressure with the fingers of the open hand will often show white 
lines that quiekly disappear, but reappear with greater distinetness and 
remain visible for a longer time. Stroking the skin with the finger-nail 
will show either a white line (pallor) or a red line with a well-marked 
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line of pallor on either side—secondary pallor. While of considerable 
aid in diagnosis, this secondary pallor ean be accepted only as evidence, 
but not as proof, since a similar skin reaction often follows injections 
of diphtheria antitoxin or other sera. 

In dark-skinned subjeets, especially the negro, the eruption is often 
difficult to recognize. It may sometimes be seen by making strong 
pressure with the fingers on the soft parts (the arm or the abdomen), 
when it will be momentarily visible in the pallor resulting from the pres- 
sure. Oftentimes, on inspection, the palms and soles will reveal a red 
blush, and at the bend of the elbows, in the axille, the flanks and the 
medial aspect of the thighs a fine papular eruption will be seen. 

The rash of scarlet fever varies greatly both in character and in 
distribution, probably more so than in any other of the eruptive fevers. 
It is best seen on the chest and the neck. 

In the mild cases it is often evanescent and not infrequently is alto- 
gether wanting in eertain parts of the body. Sometimes it begins to 
fade from the earlier affected parts before it has spread to the later ones, 
the extremities. In some severe cases also, especially where the throat 
symptoms are very pronounced, and in malignant cases the rash may 
fail to develop. 

The typieal eruption appears in uniform bright red (or pink in the 
very mild eases) punetate spots, about half the size of an ordinary pin- 
head, on a more or less flushed background, although occasionally the 
skin between the points is normal. The skin is also sometimes swollen, 
especially when the rash is profuse. It may appear brighter on some 
parts of the body (the abdomen, and medial aspects of the thighs, the 
elbows, the axille) than on others, thus giving the body a blotched ap- 
pearance. This irregular eruption is often papular and macular, as in 
measles. It is in these cases that it is visible on the palms and soles. 
This variation from the usual uniform punctation is also sometimes noted 
on the forearms and legs, where not infrequently the rash is definitely 
papular, especially about the shin—a valuable diagnostic point in cases 
that come under observation when the rash has already begun to fade. 
Miliary vesicles with turbid contents often develop, and not rarely the 
rash becomes petechial, especially in the creases of the skin, the hemor- 
rhages being closely set and minute. These petechie often persist for 
some time after the eruption has faded from other parts of the body, 
giving a distinctly stained appearance to the skin. 

The desquamation is even more typical of scarlet fever than the erup- 
tion, and often serves to establish diagnosis in the mild cases where the 
early symptoms have been indefinite. The process of shedding extends 
over a period of two or three weeks or more, continuing longest over the 
thicker parts of the epidermis, i.e., the soles and palms, always the last 
to clear up, and often falling off in casts from the fingers and toes. In 
fact, finger desquamation is pathognomonic of the disease. There is no- 
ticed at first a thickened, parehment-like feel of the balls of the fingers, 
accompanied or soon followed by a white line at the juncture of the pulp 
of the finger with the nail. The skin along this line may be separated 
with the examiner’s finger-nail and made to peel backward,coming off very 
easily in large strips or casts. This sign is of the utmost value in the 
diagnosis of cases coming under observation in the stage of convalescence. 

Like the other manifestations of scarlet fever, the desquamation also 
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shows eonsiderable variation in charaeter. It is often almost imper- 
ceptible, and affords no aid in diagnosis except in connection with the 
other symptoms. Often, too, it is present merely in the form of a powder 
which rubs off as the skin is being dried after a bath. This is espe- 
cially the case in infants, but the powdery desquamation is also seen 
in older children at the anterior borders of the axillæ, at the lower part 
of the neck and between the fingers and the toes, and frequently as a 
little roughness on the shins. 

The mechanism of the process is often described as a ‘‘pinhole’’ ar- 
rangement. The bursting of an inflamed skin papilla causes a breach in 
the skin which, at first small, increases in size and soon becomes visible 
as a pinhole in the cuticle; and as the process extends the increase in the 
size of the breaches in the epithelium and their coalescence cause flakes 
of greater or less size to become detached. The process is best seen on 
the neck and the chest and the lateral aspect of the upper extremities. 

LasonATOoRY Frxpinas.—Blood.—The blood in scarlet fever shows 
marked leukocytosis. The increase is supposed to begin during the incu- 
bation period and to progress with the course of the disease, ranging in 
the mild cases from 7,000 to 34,000 and in the severe ones from 14,000 
to 40,000. The differential count shows mainly an increase, both ab- 
solute and relative, in the polymorphonuclears. Eosinophils, which at 
first are diminished, also increase toward the third and fourth days, 
a phenomenon which seems to be peculiar to scarlet fever and which 
might serve in differentiating it from tonsillitis and other septic infec- 
tions. Various attempts have been made to find a connection between a 
positive Wassermann and scarlet fever. But on the authority of Kolmer, 
who reviewed the literature on the subject and who found only two per 
cent. positive reactions in 250 eases of searlet fever, no such relationship 
ean be said to exist. Kolmer is supported by similar conclusions of other 
investigators. 

Urine —The urine is dark and scanty. The amount of urea excreted 
seems to run parallel with the fever, as much as four per cent. having 
been noted with a temperature of 103° F. (39.4? C.). Albumin is also 
present during the height of the fever. But this albuminuria is not 
generally considered to be related to the nephritis which is a feature 
of convalescence. The diazo-reaction is usually positive in the septic 
cases during the stage of eruption, and is sometimes regarded as a fore- 
runner of a stormy course of the disease. 

Diagnosis —A diagnosis of scarlet fever would be justifiable when 
a patient gives a history of recent (within a week) exposure to infec- 
tion, followed by a sudden onset of general malaise, sore throat and 
vomiting, the latter persisting in the severe case, but ceasing after two 
or three attacks in the mild case; the appearance, usually within twenty- 
four hours—sometimes later—of a diffuse red eruption beginning on 
the chest and spreading rapidly upward to the neck and downward 
over the entire trunk and the extremities; followed on about the eighth 
day—or later—by desquamation. In addition to these physical signs, 
the urine is dark and scant, shows slight albuminuria, and during the 
febrile stage, excess of urea excretion. The blood shows marked leuko- 
eytosis with marked eosinophilia during the early days of the disease. 

A diagnostic adjunct of considerable value is represented by the 
Sehultz-Charlton blanching reaction or extinction phenomenon published 
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by these observers in 1918. They found that an intracutaneous injection 
of 1 c.c. of normal blood serum into a scarlet fever patient with a bright 
rash produces characteristic skin changes. In about six hours after the 
injection there appears a complete blanching of the rash over an area 


from one to several centimeters in diameter. The outline of the blanched - 


area is irregularly oval and its color that of the normal skin and may re- 
main quite visible for several days. This phenomenon has been more or 
less generally adopted by the profession. The reaction is assumed to be 
due, according to its originators, to a normal property of human serum 
which is temporarily lost during the acute stage of scarlet fever and is 
regained during convalescence. Therefore the following rule can be 
formulated: If a serum gives a positive Schultz-Charlton reaction it is not 
from a searlet fever patient (presumably in the first two weeks of the 
disease) ; if the serum fails to give the reaction it is from a scarlet fever 
patient. The reaction, in fact, has a double diagnostic value ; for Schultz 
and Charlton observed also that serum from fresh scarlet fever cases does 
not give the reaction. 

Mulson believes that the Sehultz-Charlton reaction represents a toxin- 
antitoxin phenomenon, with certain points of resemblance to that of 
diphtheria. 

Like most tests whieh are dependent upon human serum, the Sehultz- 
Charlton reaction, when first introduced, presented certain difficulties, 
especially to the general practitioner, which made it more or less unsatis- 
factory. Fortunately this objection has been overcome since the intro- 
duction of scarlet fever antitoxin which various biological houses and 
drug concerns are now furnishing for diagnostie as well as for prophy- 
lactic and therapeutic uses. The diagnostic, or Sehultz-Charlton, dose 
of 0.1 c.c. of the antitoxin is injected intradermally, the technique being 
the same as for the Dick test (see p. 256). 

Although the extinction phenomenon test offers a rather reliable diag- 
nostic method, especially in doubtful cases, and even though the typical 
case is rather easy of recognition, nevertheless the physician may en- 
counter atypical pictures, where the symptom-complex is not clear. 
Oftentimes only a few of the aforementioned features may be present; 
at other times the picture is suggestive of disorders that are also asso- 
ciated with throat symptoms and the appearance of a rash, so that every 
practitioner at some time or other finds himself confronted with the 
question of differential diagnosis. 

DIFFERENTIAL D1aGNnosts.—In its very early stage scarlet fever may 
suggest a simple tonsillitis, quinsy or influenza, and occasionally acute 
lobar pneumonia may be mistaken for scarlet fever. But simple tonsil- 
litis is rarely associated with initial vomiting, and the general disturb- 
anee is not apt to be very pronouneed, while in quinsy the swelling in the 
throat is distinctly local, and usually unilateral. There is rarely an erup- 
tion associated either with tonsillitis or with quinsy beyond a very slight, 
non-punctate erythema on the arms, chest and back in tonsillitis, and an 
urticarial septic, blotchy, also non-punctate rash on the elbows and knees 
in quinsy. But often the eruption of scarlatina anginosa is also blotchy 
and the punctations are indefinite. In such eases differentiation is not 
easy, and would rest on the absence of desquamation, a slower pulse and 
the presence of severe frontal headache. The absence of marked throat 
symptoms should help to distinguish influenza from scarlet fever. Usu- 
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ally rapid respirations in connection with suspicions of searlatina before 
the eruption has appeared should lead to an examination of the lungs 
before a positive diagnosis is made; but often the physical signs of a 
lobar pneumonia do not appear for several days. The appearance of 
the rash, however, should clinch the diagnosis. 

In the eruptive stage the differentiation must be made from other 
acute exanthemata—measles, rubella, varicella, and the eruptions due 
to drugs, sera, sepsis, gastro-intestinal and other toxemias. 

The confusion of measles with searlatina often rests on a searlatinal 
rash in the former and a multiform eruption, especially in the septie 
type, of the latter. On the other hand, occasionally in severe cases of 
searlet fever there is a combination of morbilliform and searlatinal rash 
(double eruption) ; should there be a eoneurrent coryza or conjunctivitis 
the diffieulty of diagnosis would be enhaneed. Again, in measles, at the 
beginning of defervescence the rash sometimes assumes the diffuse pune- 
tate character of a typical searlatinal eruption. Differential diagnosis 
in such cases thus is a matter of circumspection and caution, especially 
where both types of eruption are simultaneously present. 

Generally speaking, the differentiation ean be made on the following 
basis: the incubation period of 10 or 12 days in measles compared to the 
2 or 6 days of searlet fever; the more diffuse and less punetate eharaeter 
of the rash which is preceded a day or two by the appearance of 
typical Koplik spots in the mouth; swelling of the face; the predilec- 
tion of the rash for the face; absence of cireumoral pallor. These, to- 
gether with the spread of the rash behind the ears, distinguish measles 
from searlet fever. The skin, after the acute stage is passed, shows a 
characteristic ‘‘coppery’’ or ‘‘mottling’’ pigmentation. As for des- 
quamation, it is only the shedding of large scales that ean be taken as 
positive evidence of scarlet fever. 

The rash of rubella comes out in discrete spots, but often on about the 
third day, owing to coalescence of the individual macule, the eruption 
may resemble a real searlatinal erythema from which it is scarcely distin- 
guishable, indeed often absolutely indistinguishable. "The throat symp- 
toms, generally mild or absent, may be severe, even show a tonsillar exu- 
date, and in some eases the fever may run high. But usually the fever is 
low and the pulse much less rapid compared to the temperature than in 
searlet fever. Differentiation rests on the long ineubation period (two or 
three weeks), the more evanescent character of the rash, the absence of 
tongue symptoms, as well as of eireumoral pallor. Desquamation is un- 
usual in rubella. The glandular enlargement differs from that of searlet 
fever in being slight and usually painless; the glands are hard and dis- 
crete and sometimes cause a stiffness of the neck ; involvement concerns the 
cervical, posteervical and in many cases the axillary and inguinal glands. 

Varicella frequently presents a prodromal rash strongly resembling 
a searlatinal eruption. The differentiation can usually be made on the 
mild onset, slight, if any, throat symptoms, the condition of the tongue 
and the absence of desquamation. However, the true varicella vesicles 
appear early, indeed generally are the first signs of the disorder, and 
there is frequently the question to be considered of the simultaneous 
presence of the two diseases. 

Variola also shows a prodromal searlatinal rash, but this is rarely 
punctate and is more irregular and faint. Throat and tongue symptoms 
are not pronounced; backache is most marked and constant, and should 
help in differentiation. 
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The irregularly distributed erysipelatous rash is hardly likely to be 
mistaken for the lobster rash frequently seen in scarlet fever, especially 
as in the former the face is uniformly puffy and congested in appearance. 

Drug rashes are often caused by coal tar products, the salicylates, 
quinin, opiates and resinous substances, such as copaiba. The rash, 
however, is usually blotchy and well defined against the skin, compared 
to the gradually fading off of a scarlet fever rash. The most frequent 
cause of drug rash is the use of belladonna, whether given by mouth 
or in the form of a plaster or instilled into the eye for ophthalmic and 
other purposes. The eruption is erythematous, rarely punctate, and is 
followed by desquamation which may be powdery or may resemble the 
typical pinhole desquamation of scarlet fever. There is generally a 
transitory fever and delirium together with dryness and redness of the 
throat and more or less dilatation of the pupil; but the absence of ton- 
sillar enlargement and of scarlatinal puncte on the palate and of tongue 
symptoms, together with the history of the use of the drug, should serve 
to differentiate a drug rash from searlatina. 

The rashes due to sepsis and to foods causing gastro-intestinal and 
other toxemias may occasionally be searlatiniform, but the absence of 
temperature and of throat symptoms, as well as the history of ingestion 
of certain foods—shell fish, strawberries, tomatoes, ete.—and of a per- 
sonal idiosyncrasy, should remove any doubt as to the true nature of 
the eruption. Desquamation is also distinctive, usually beginning before 
the rash has entirely faded; it may be repeated several times at the 
same point and may include the hair, the finger-nails and the toe-nails. 
The skin after desquamation is brawny and red in contrast to the soft 
pink skin seen after scarlet fever desquamation. 

Serum rashes of a searlatiniform type are not unusual, and when 
occurring in the diphtheria ward of a hospital are a source of endless 
trouble; so much so that prompt and complete isolation of diphtheria 
patients presenting such a rash is imperative. The differentiation of 
serum rashes from the eruption of scarlet fever is discussed at page 158. 

In the desquamating stage, differentiation must be made from other 
disorders such as rubella, serum rash, simple erythema, which are asso- 
ciated with more or less profuse shedding of the skin. The most reliable 
item is the history of the case which, if it includes one or more of the 
usual complications of scarlatina, should decide in favor of the latter. 

Complications and Sequele.—The complications of scarlet fever 
are troublesome, often stubborn, and not infrequently are the direct 
cause of death. Many of them are referable to aggravation or exten- 
sion of the existing pathology which forms part of the symptom-com- 
plex of the disease, such as rhinitis, otitis, glossitis, searlatinal rheu- 
matism, ete. A strict classification into symptoms and complications is, 
therefore, not always practicable. Other complications appear late, dur- 
ing or after convalescence. These, then, may often with justice be con- 
sidered sequels of the fever. 

Of the early complications one of the most common, and probably 
the most intractable, is rhinorrhea. Destructive processes of the posterior 
nasal mucous membrane are manifested by a mucopurulent or a serous 
nasal discharge which is irritating and highly infectious and the per- 
sistence of which often delays convalescence and prolongs quarantine. 

The infectious period, especially in young children, is also often un- 
duly prolonged by aural complications which are said to take place in 
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from 10 to 15 per cent. of scarlatina cases. The trouble may or may not 
be initiated with pain and fever and may vary from a trivial inflamma- 
tion of the external canal, with possible involvement of the membrana 


| E and transitory deafness, to the more frequent manifestation of a 


typical otitis media, followed by a more or less profuse and persistent 
mucopurulent discharge. About 75 per cent. of severe cases of scarlet 
fever with pronounced throat and nose symptoms are said to be com- 
plicated by serious ear troubles. In the writer’s experience, following 
conservative local treatment, this percentage has been markedly reduced. 

The aural complications of scarlet fever may arise at any time from 
the fourth day to the third week, or later. Otitis media usually sets in 
during the third week but may also appear later. While infection may 
be carried by the blood stream, it is undoubtedly most often transmitted 


i through the eustachian tube, and too often is the result of the pernicious 
. practice of forcible syringing of the nasal passages. 


The prognosis of otitis media is favorable, although in a percentage 


of cases, especially among young children, the suppurative process 


leads to mastoid disease often with superficial abscess formation. Mas- 


- toiditis is manifested by tenderness, swelling and redness behind the ear, 


- and protrusion forward of the auricle which often stands out almost at 


. a right angle to the head; also by fever and its accompanying symptoms. 
- Sometimes there is a peculiar edema of the eyelid and over the zygoma 


on the affected side. Generally there is early evidence of pus forma- 
tion beneath the periosteum; and at times exfoliation of bone. The 
condition yields rapidly to surgery. 

Among unusual conditions due to an extension of otitis media may be 
mentioned meningitis, cerebral abscess, thrombosis of the lateral sinus, 
pyemia and deafness, the latter the result of irreparable injury to the 
middle-ear structures. 

In rare instances collections of pus in the tonsils or sloughing of the 


- throat in the anginose cases may lead to retropharyngeal abscess. This 


requires prompt drainage in order to avoid serious results—suffoeation, 
septic pneumonia, generalized pyemia—from the pressure of the pus, or 
ulceration and possible rupture of a vessel from burrowing of the 
abscess. 

Hemorrhage in scarlet fever, though rare, should be included among 
its complications. While exceptionally it may be due to a hemorrhagic 
diathesis, it is more likely to result from extension of the neerotie proc- 
ess to one of the larger vessels. The hemorrhage may be arterial, venous 
or capillary, its frequency being in the order mentioned; it may also be 
arteriovenous. Erosion of one of the larger vessels is the most frequent 
cause of bleeding. The erosion may be large or small, with rough edges, 
and may vary in size from one millimeter in diameter to a sieve-like per- 
foration. Hemorrhage from internal organs (liver, heart, spleen, stom- 
ach, lungs) may also take place, as well as from subcutaneous tissues with 
a more or less hemorrhagic pleural and perieardiae exudate. The out- 
come of this complication is usually death. Fatal otitie hemorrhage is 
very rare in scarlet fever. It has, however, been known to appear with 
out any warning signs whatever, such as mastoiditis, facial paralysis or 


. the like. 


Synovitis scarlatinosa, or searlatinal rheumatism, is a frequent com- 
plication of searlet fever, occurring in about three per cent. of all cases, 
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whether mild or severe, It may appear as early as the fourth day and a 
late as the third or fourth week, but usually sets in about the ninth d 
The early cases are generally more severe than the late ones. It aff 
several joints at a time, preferably the smaller ones of the fingers, tl 
wrist, ankles and knees, frequency being in the order mentioned; t] 
vertebral joints may be, ‘but seldom are, affected. In the severely sept: 
cases of scarlet fever the affection of the joints may lead to suppurat 
arthritis, which, as a rule, attacks only one of the larger joints at a tim 
the elbow or the knee, Occasionally the long bones become involved, v 
periostitis or osteomyelitis as the result. 

The physical signs of scarlatinal rhewmatism are pain, not so sevi 
as in acute rheumatism, and swelling around the affeeted joints, swe 
and redness of the overlying skin and dilatation of the superficial ve 
of the fingers and hand, Fever is nearly always present and gener: 
lasts from tive to seven days, There is very slight, if any, effusion 
the joint cavity, 

Symptoms of searlatinal rheumatism may either precede or m 
follow the pyogenic manifestations of searlet fever, such as otitis me 
cervical adenitis, ete, and in rare instances may accompany endoeard; 
Observations among soldiers in France during the world war showed th 
association of rheumatism and endocarditis to oeeur in 27 per cent. 
searlet fever cases, This was no doubt largely due to treneh life e t 
eauses not aq tive in eivil life, sinee elinieal observations MES i 
show only a very small percentage of cases in which the two ¢ 
tions are associe ated. 

l'he prognosis is altogether favorable, Any eases in which the 3 
toms persist for several weeks should Arouse the suspicion of tube 

White myocardial inflammation is probably responsible for the 
treme tachyeardia often noted between the second and third week of 
scarlet fever, heart eom pe ications are, on the whole, uneommon. Yy 
carditis is manifested by a rapid, weak and sometimes i us 
with faint ventricular sounds, sometimes seareely audible at the ba 

Endocarditis Qeeuxs even less frequently tham myoeamdit& Mest 
the casee reported as simpl eend Pree on careful study will be f 
to be due to eaxdiomyasthenia. Although the differentiation is not : : 
Qasy, the px uds Lee of fever would mdieate endocarditis sinee y sten 
cordis rarel V, Ù ever, presents a rise ia temperature, Im the nd 
ca: «ditis Qf sear let fever there is generally mitral obstruetiom amd ims 


ficiency, but the aortio valve may also be involved, 
- 
3 


Perscardifis, With a seropurulent or purulent effusiom bate the p 
Qa Ral SAO, may oeeQum, but i itis very rre amd m usually fatal — 

Pli nar ms also are ux usual eomplieationa ef s zS 
vere Qüses are some MES accomuDani led bx bronehopueumonia, v wind 
de a factor m eausi»g death, Lobar pneumonia amd eene D 


may lead to pleurisy with serofübeinous effusiom, Such. eafusions m 
also result from. car “Hae or perigardiag lesions Qm im 

they may be t ubereu! ens. Mild types of pneumonia. aad Drenebitis he 
deen Known to d lelay convalescence Prom. vartet fever durig am e 


Chnical observations seem to indicate a gerta 


relation wal the loiter com OCU ROMS Quik Sequeelas QÈ wanter — 
though they may arise at amy time during or after 


gren as the seventh week ef the prünarw disease, they generally m 
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their appearance during the third or fourth week, the eritical time being 
the 19th to the 22d day. The most interesting of these later complica- 
ticns are lymphadenitis and nephritis. 

Lymphadenitis, a glandular enlargement usually independent of 
faucial or other lesions, often follows a primarily mild case of scarlet 
fever. Its onset is sudden, marked by rise in temperature together with 
more or less pronounced glandular and periglandular swelling and 
tenderness; the trouble is generally unilateral, and affects the cervical 
and the submaxillary glands; sometimes both at the same time. The in- 
guinal and axillary glands may also be affected. The acute symptoms 
usually subside in two or three days, but a subacute affection may per- 
sist for several weeks. 

This lymphadenitis often is an important aid in diagnosis in limited 
epidemics in institutions and hospitals where only a few cases of scarlet 
fever develop, and some inmates have apparently eseaped infection. 
The subsequent appearance of lymphadenitis among the latter would 
establish a diagnosis of previous scarlet fever, although the primary 
symptoms have been unobstrusive. These slight and aberrant cases are as 
capable as the severe and typical ones of undergoing the changes in 
the general condition which are responsible for the development of the 
complications and sequel of scarlet fever. 

The prognosis of lymphadenitis is favorable. Even when accom- 
panied by suppuration, recovery is prompt following free incision and 
drainage. . Prognosis, however, is not so good when, as often happens, 
the adenitis is associated with nephritis. 

Scarlatinal nephritis is justly regarded as the bugbear of scarlet 
fever. Its incidence depends on the severity of a given epidemic. On the 
average, it is supposed to complicate from 10 to 15 per cent. of all cases. 
Like lymphadenitis it seems to prefer the milder cases and is often the 
first sign of the previous existence of scarlet fever. This searlatinal 
nephritis, as a rule, presents the clinical picture of acute hemorrhagic 
nephritis. Its onset is sudden, accompanied by a rise in temperature, 
vomiting, headache, loss of appetite, a feeling of fullness in the abdomen, 
but rarely abdominal pain. The face presents a peculiar pallor. Edema- 
tous swelling of the eyelids is sometimes the first symptom of nephritis. 
There is tenderness in the kidney region and occasionally a slight en- 
largement of the kidneys is palpable. The urine is scant in amount, 
dark, and in severe or advanced cases may be distinctly hemorrhagic in 
color. It contains albumin, blood, free red blood corpuscles and hyalin 
and granular casts. The specific gravity is increased and chlorids are 
diminished. The symptoms generally reach their climax in two or three 
days and subside gradually; they usually disappear at the end of two 
to four weeks, leaving perhaps a more or less persistent anemia. The 
renal disturbance in these favorable cases seems to have little effect on 
the heart, except for slight bradycardia, or a slow, tense pulse after de- 
fervescence, and increased blood-pressure. 

Sometimes the symptoms of nephritis, albuminuria, for example, per- 
sist for many weeks, although the patient seems to be making favorable 
but slow progress toward recovery. This persistence indicates continued 
rest in bed, for it is only reasonable to assume that the pathological 
changes produced by the disease are healing slowly or perhaps incom- 
pletely, although the functional derangement may have been sufficiently 
overcome as to present no great disturbance. 
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The great danger of nephritis, of course, is uremia, which often su- 
pervenes without any prodromal signs until convulsions set in. Some- 
times, however, there may be headache, nausea, or vomiting, loose stools, 
nocturnal unrest, slow pulse with increased tension, to indicate impend- 
ing uremia. Some patients also show a peculiar staring expression or 
slight mental confusion just before the convulsive attacks appear. The 
temperature also rises after the appearance of the uremie symptoms, 
and represents the elimax of the nephritis and dominates prognosis. 
In dragging cases of nephritis, if the patient is able to overcome the 
uremia, recovery finally takes place. But often death ensues either as 
the direct result of the toxic condition, or from complitations caused by 
the same—pneumonia, pleuritis, cardiac weakness and a consequent pul- 
monary edema. The latter, in fact, is a more frequent cause of death 
than the uremic convulsions. 

In spite of the aforementioned serious possibilities, the prognosis of 
postsearlatinal nephritis is, on the whole, favorable. Complete recovery, 
though it may be retarded for a year or more, is the rule in practically 
all cases, a fact confirmed by the most recent studies of this question. 

Before leaving this subject of complications and sequele of scarlet 
fever it should be stated that literature contains numerous observations 
of pathological conditions accompanying or following scarlet fever which 
are claimed to be the direct result of the disease. We believe, however, 
that such observations are merely coincidences. Among such accidental 
associations may be mentioned appendicitis, peritonitis, diabetes mellitus, 
suprarenal lesions, sinusitis, hyperthyroidism, neuralgias and many 
others. 

RELAPSES, RECURRENCES AND SECOND ATTACKS OF SCARLET FEVER.— 
The distinction of these terms is often an arbitrary one, but it is usual to 
consider a relapse or recurrence as referring to cases in which a recrudes- 
cence of the disease appears either before convalescence has set in, or dur- 
ing convalescence, while a secondary attack denotes cases in which the 
patient experiences a true scarlet fever at a more or less remote period 
after recovery from the first attack. 

Relapses or recurrences are unusual. Collected statistics show an 
incidence of 0.1 to 0.5 per cent. of all cases, the greater number occurring 
in fever hospital wards where the constant addition of fresh cases keeps 
the air more or less surcharged with infection. A relapse or recurrence 
should be regarded as such only upon positive evidence of a primary : 
attack. No indefinite symptoms should be accepted as indicating a true 
antecedent scarlet fever. Recurrences usually appear during the third or 
fourth week, generally around the 25th day. The symptoms are those of 
the original attack—vomiting, angina, fever, rash, desquamation—and 
may present the same peculiarities and variations. It is a general impres- 
sion that the severity of the recurrence is in inverse ratio to that of the 
primary affeetion, that is, a light attack is likely to be followed by a severe 
one and vice versa. The prognosis, however, of the secondary illness is 
usually good, although death during such an attack has been reported. 

The question is often raised whether these secondary attacks are in- 
stances of reinfection or of imperfect elimination of the primary in- 
fection. They are in all probability the latter, that is to say, incomplete 
immunization; for a patient cannot be considered as cured until im- 
munization is complete and the disposition to scarlet fever is definitely 
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overeome. Sometimes this immunity is delayed and the patient goes 
through more than one relapse. Welch has observed two recurrences in 
the same patient, eighteen and fifteen days respectively elapsing between 
the several attacks. Caiger reports a ease which suffered three relapses 
within three months, the last one proving fatal. 

Although one attaek of searlet fever is supposed to render the subject 
immune for life, this immunity may be lost later on and a second attack 
may take place at any time. Such second attacks have been observed 
by the writer at periods varying from six weeks to fifteen years after 
the first one. A 

Association with Other Diseases.— The association or coexistence of 
two or more infectious diseases is not unusual. Scarlet fever may be as- 
sociated with diphtheria, measles, varicella, whooping-cough, mumps, 
erysipelas, variola, typhoid, in the order of frequency as enumerated. 

Sometimes on the second or third day of the.scarlatinal disease a 
rapidly spreading exudate develops on the tonsils and from there spreads 
to the entire throat, to the nose, the mouth, the eustachian tube, and 
may even involve the middle ear. This membranous angina was formerly 
known as searlatinal diphtheria, but cultural studies have shown that 
it is not due to the diphtheria bacillus, but is of streptococcie origin. 

The presence of the Klebs-Loeffler bacillus in cultures of such exu- 
dates would, of course, establish a diagnosis of diphtheria in conjunction 
with searlet fever. The combination occurs much less frequently in pri- 
vate cases than in hospitals; but in modern institutions where culturing 
the throat effluvia of all scarlet fever patients is a routine measure, and 
where facilities are at hand for isolating and observing patients, the phe- 
nomenon has been considerably reduced in recent times.  Postsearlatinal 
diphtheria is discussed on pages 140 and 148 of this volume. 

The simultaneous appearance of the exanthemata of measles and 
scarlet fever is one of the puzzles of fever hospital management. A diag- 
nosis of double infection based on the appearance of the rash alone should 
be made with caution. As has already been indicated, the rash in scarlet 
fever is often morbilliform, while in measles it may assume a punctate 
character on certain parts of the body. Sometimes the two rashes are 
simultaneously present. Diagnosis in such instances depends upon the 
development of symptoms pathognomonic of each of the two diseases— 
lacrimation, eoryza, Koplik’s spots for measles; searlatinal angina, tongue 
symptoms and desquamation for scarlatina. There is no rule as to the 
priority of the two diseases. It is generally claimed, however, that prog- 
nosis is good when measles develops after scarlet fever, but not so good 
when scarlet fever follows measles. 

The association of scarlet fever and varicella is not uncommon; in 
fact, it is said to be the most frequent combination of two acute exanthe- 
mata. When simultaneously present the probability is that varicella is 
the primary disease. Diagnosis, as a rule, presents no difficulty in view 
of the difference in character of the two eruptions; often it ean be estab- 
lished on an enanthematous throat lesion—the typical varicella palate, 
or the searlatinal angina. 

Scarlet fever developing after a varicella eruption is well established 
is probably a case of mixed infection, a possible avenue for the second 
infection being a ruptured varicella or other skin lesion. The author 
has seen one such instance, and several have been reported by other ob- 
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servers. Scarlet fever following varicella is supposed to run a more 
benign course than does a varicella following scarlet fever. 

As to the other infectious diseases mentioned, the symptoms may de- 
velop at any time during the course of the primary disease, but are sup- 
posed to set in more often when one or the other infection is beginning 
to subside. 

The combination of simultaneous or concomitant infections is not lim- 
ited to two; triple infections are not uncommon and quadruple ones not 
unknown. In fact, their number may be as many as the infections to 
which a given individual has been exposed, though they do not necessarily 
all appear during the acute stage of one or the other disease. We have 
seen scarlet fever combined with varicella and whooping-cough; with 
diphtheria and measles; with diphtheria, measles and epidemic cerebro- 
spinal meningitis; also scarlet fever, diphtheria, varicella and whooping- 
cough ; and scarlet fever, diphtheria, varicella and measles; with recovery. 

Clinical Varieties.— While suddenness of onset distinguishes all cases 
of scarlet fever, the severity of the initial symptoms varies and usually 
corresponds to the severity to be expected in the subsequent course of the 
disease, which may be mild, moderately severe, or severe, the types being 
generally known as searlatina simplex, scarlatina anginosa and searlatina 
maligna. Other varieties are surgical scarlatina, puerperal scarlatina ; 
some authorities also recognize a scarlatina sine exanthem as a clinical 
type of the fever. 

SCARLATINA Sruprex.—In the mild type—searlatina simplex—the 
symptoms, including the eruption, are often so vague as to cause little, 
if any, disturbance until the onset of complications or the beginning of 
the desquamation stage, which often too is slight, appearing as a ‘fine 
white powder over the neck, the shoulders and the chest, at the tips of. 
the fingers and between the fingers and the toes. Sometimes the typical 
rash is merely transient, unaccompanied by fever, while the throat is only 
moderately injected and swollen and gives scarcely any discomfort. 
Such cases may be missed altogether and remain undiagnosed until some 
one who has been in contact with the patient develops the disease in a 
more pronounced form or the patient himself experiences a subsequent 
attack of nephritis or other complications. For it should be remembered 
that these cases, in themselves so mild, are subject to the same complica- 
tions—otitis, nephritis, ete.—and may be just as infectious as the severe 
types. They thus represent a serious menace and a fruitful source for 
the spread of the disease. 

Tn the febrile cases of this mild type where the rash is less evanescent, 
the temperature, at first sub-normal, rises to about 100° F. (37.7° C.), as 
the rash develops, and then on the second or third day falls to the 
normal and remains there. 

In the moderately severe type all the symptoms are aggravated. 
The temperature rises quickly to 103? F. (39.4° C.), or more, the pulse 
is very rapid, the rash appears promptly, remains more or less intense 
for four or five days, when it begins to fade and usually disappears by 
the sixth or seventh day, by whieh time the fever also usually has sub- 
sided. The throat is redder than in the milder case, the tonsils, the uvula 
and fauces are involved, as are also the lymph glands at the angle of the 
jaw and the mouth, and swallowing becomes difficult. Small yellow 
patches often appear on the tonsils, but are not distinctly membranous 
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and are easily wiped off. It is in these cases that serious ear trouble is 
lapt to supervene. There may also be a seropurulent discharge from the 
nose, irritation from which exeoriates the anterior nares and the upper 
lip. The inguinal glands are almost always involved, to some extent. 
During the height of the fever there is much thirst, restlessness and 
occasionally delirium. Though the patient is much prostrated and often 
anemic, barring complications, recovery usually takes place. 

The severe forms of scarlet fever, as a rule, are ushered in with 


. severe symptoms, and are usually divided into a septice type—scarlatina 


anginosa, and a toxie type—scarlatina maligna. 

SCARLATINA ANGINosA.—The throat condition is impressive and de- 
termines the seriousness of the ease. The throat is patehy. Small flakes 
of exudate appear first on the tonsils, and as the disease progresses cover 
the tonsils and spread to the surrounding parts upward as far as the 
soft and the hard palate and downward into the larynx, in some rare 
instances causing a degree of obstruction requiring intubation. 

The mucosa of the mouth is intensely congested and sometimes is the 


. seat of ulcerations. Sordes develop on the teeth and lips, the latter be- 
coming dry and cracked; ulcers of the aphthous variety show on the 
. tongue, and fissures develop in the corners of the mouth. 


The eruption is nearly always well developed. A frank eruption is 


- most desirable, indicating good heart action; in fact, prognosis is unfa- 


vorable when the puncte of an intense eruption are irregular in size and 


- in distribution. 


The severe symptoms persist from seven to fourteen days even though 
the eruption has begun to fade or has faded. The purulent discharge 
from the nose is profuse and irritating and is often transferred by the 
nails of the patient to other parts of the face, causing a local pustulous 
eczema. When the skin about the eyes becomes thus infected the result 
is a marked cellulitis, the swelling both in degree and color often sug- 
gesting erysipelas. 

The enlargement of the cervical and submaxillary glands is marked, 
eausing great diseomfort, so that the patient makes no attempt to elear 
the throat and when eompelled to swallow grasps his neck in trying to 
ease the pain eaused by the aet. "There is also a typieal tendeney to 
throw the head back to relieve the pressure caused by the swelling. 

This type of patient is very ill, and if a child, is exceedingly irri- 
table and restless, and very difficult to manage and to keep in bed. De- 
lirium is marked, in fact, often wild enough to require restraint; dull- 
ness and apathy, as in typhoid fever, are exceptional. Anorexia is eom- 
plete. This is the type of searlatina that is frequently complicated by 
suppurating glands or discharging ears. 

In some eases of this type of the disease the predominant symptoms 
are those of a general septie condition; oftentimes, too, they present a 
eombination of throat symptoms with general sepsis. In rare instances 
the pharyngeal inflammation is gangrenous followed by sloughing which 
may expose or even open the large vessels, with fatal results. 

Variations in temperature are often due to the development of one or 
the other of the complications that nearly always accompany the disease 
and frequently cause death after the patient has successfully thrown 
off the primary infection. 

ScARLATINA ManIGNA.—Stormy onset and rapid development of se- 
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vere toxie symptoms ending in death in a few (usually 12-24) hours 
characterize this fulminating, but fortunately rare, type of scarlet fever. 
Intense headache and cerebral symptoms, often with convulsions, usher 
in the attack, but the most prominent symptoms are diarrhea and per- 
sistent vomiting. The temperature rises rapidly, often going as high as 
106° F. (41.1? C.), and even 108° or 110° F. (42.2° or 43.3° C.), and re- 
maining high until the end or just before, when it may fall to sub-normal. 
The pulse-rate not uncommonly is 160-170, with a soft, weak, irregular 
pulse, and feeble heart sounds. The urine is scant and albuminous. 

The disease runs its fatal course so quickly that usually the rash 
hardly has time to develop; when it does make its appearance it is in- 
distinct, scattered and dusky. The throat symptoms also are sometimes 
limited to a mere redness of the fauces, and there is often absence of 
glandular involvement. The patient is stuporous, with low muttering 
delirium; the cheeks are hollow; the eyes lusterless and oftentimes cov- 
ered with a thin film. Just before death there is frequently a general 
lividity of the skin, especially on the trunk, which may take on a dark 
purple hue. Few patients survive beyond three days. 

SURGICAL SCARLATINA—PUERPERAL SCARLATINA.—These are generally 
mentioned as elinieal varieties of the disease, although there is much 
diseussion as to the validity of the elassifieation. Some authorities are 
inclined to regard them as eases of scarlet fever occurring in the wounded 
or in the parturient woman. Others feel justified in grouping them as 
cases presenting an atypical portal of entry of infection, through an open 
wound or through the genital organs, instead of through the pharynx. 

SCARLATINA SINE ExanrHEeM.—Scarlatina sine exanthem, if accepted 
as a clinical entity, well illustrates the fact that of all the infectious 
diseases there is perhaps none that shows so many deviations from the 
typical as does searlet fever. The exanthem, as we have already stated, 
may fail to develop. The diagnosis in such cases is often made ez post 
factum, i.e., on the appearance of desquamation, the development of com- 
plieations—adenitis, nephritis, with or without a history of an antecedent 
sore throat—or by the occurrence of a case of true scarlet fever in the 
family or in the environment of the patient. The fact that these cases 
show immunity when subsequently exposed to eontagion is also offered 
as an argument in favor of including this among the clinical varieties 
of scarlet fever. 

Treatment.—In the management of a communicable disease the phy- 
sician finds himself in a most unique position, in that not a single but a 
three-fold duty confronts him, i.e., a duty to the patient, to the com- 
munity in general, and to himself. The first concerns his professional 
skill in the matter of treatment; the other two concern the no less im- 
portant question of prophylaxis. Hitherto isolation was practically the 
only means of controlling scarlet fever. But efficient isolation is partic- 
ularly difficult in this disease, being as it is one of the most insidious of 
the acute infections, and one that cannot always be diagnosed unless 
seen at the crucial time, so that many cases are overlooked. Not only 
that, but what makes it more dangerous is that the light cases which are 
often unrecognized may be more fruitful as sources of the spread of the 
disease than the severe ones. Thus any subject of scarlet fever may 
become a public health menace. Furthermore, difficulty of control is 
much enhanced by carriers who cause ‘‘return cases,” and who, as is 
well known, may be instrumental in starting an epidemic. 
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The spread of infeetion is more easily eontrolled in those diseases for 
which the causative agent is known. Until scarlet fever found a place 
among such infections the demand for precautionary measures was 
much more insistent than at present. But for the sake of communities 
where modern methods of prophylaxis and susceptibility tests are not 
yet in vogue we offer the rather rigid suggestions for prophylaxis that 
have hitherto been demanded. 

PrRopHYLAXIS.—lIsolation of the patient, of course, is imperative, 
Children and others who have been exposed to infection should be kept 
away from school and from other children or from contact with other in- 
dividuals until the incubation period is safely passed. There is no objee- 
tion to allowing the well children of the family to remain at home if the 
isolation and quarantine requirements are adequate and are respected. 
The father of the family or other breadwinners may be permitted to at- 
tend to business, provided it does not entail contact with children or 
young people, and provided, of course, that any proximity to the sick- 
room is conscientiously avoided. 

At one time the prophylactic use of streptococcic bacterin seemed 
a rational measure, before the identity of the causative agent was known. 
The method found favor in Russia where it was introduced by Gabrit- 
schewsky in 1905. At the Philadelphia Hospital for Contagious Dis- 
eases it was tested in order to immunize diphtheria patients against 
outbreaks of scarlet fever in the diphtheria wards, and was found to be 
of little value. 

According to the experience of Di Cristina, the desquamating scales 
of searlet fever patients apparently contain an antibody which, if in- 
jected subcutaneously, seems to ensure immunity to scarlet fever. He 
was led to make the test, following the demonstration by Caronia (1914), 
of a specific antigen in the extract of desquamating seales of a scarlet 
fever patient and guinea-pig complement which indueed the deviation 
of complement reaction. The test seemed to be positive in all stages of 
the disease, and served in differential diagnosis. Di Cristina thereupon 
prepared a vaccine of convalescent serum 15 c.c., desquamated shreds 
and scales 10 grams, to which were added phenol 0.8 per cent. and 1 e.c. 
guinea-pig complement, the whole being ineubated for fifteen minutes at 
37° C. (98.6? F.), centrifuged, put into vials and sealed. Ten children 
who had never had scarlet fever were given subeutaneous injections of 
1 c.c. of the vaccine every second day; the deviation of complement reac- 
tion occurred after a second or third injection. The children were cas- 
ually exposed to the disease and none developed it. A similar immunity 
was exhibited by some children who by mistake had been put into a sear- 
let fever ward of the hospital, inoculated twenty-four hours later, and 
allowed to remain in the ward. Di Cristina and Pastore in 1919 re- 
port forty successful instances of this prophylaetie use of the vaccine. 
Children were allowed in the room with searlet fever patients, even sleep- 
ing in the same beds with perfect immunity. The cases were followed 
up for six months, and the continued presence of the immunity was con- 
firmed. 

We give the above as a matter of history. We have had no experience 
with the method nor do we know of any tests that eonfirm Di Cristina's 
statement. Moreover all such methods have been superseded by the 
present means of prophylaxis and treatment, i.e., the Dick test for sus- 
eeptibility, the use of the toxin for active, and of the antitoxin for pas- 
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sive immunization. These means, although so recently placed within 
our ken, have rapidly gained foothold in aetive publie health work. 

The Dick test for susceptibility is carried out in a manner similar 
to that used for the Schiek test for diphtheria (see p. 154), and like it is 
dependent upon the ability of the subject to neutralize a small amount of 
toxin obtained from the strain of streptococcus which is known to cause 
scarlet fever. 

Onee having established a susceptibility test, the next logieal step is 
immunization of susceptibles. While it is too early to say how long ac- 
tive immunization will last, it is thought by some to be effective for at 
least one year and may, in all probability, last a lifetime, especially as it 
is a well-known fact that susceptibility to the disease decreases naturally 
after the twentieth year of life. Active immunization is now sufficiently 
developed to warrant rather definite conclusions with regard to its perma- 
nence and the author advocates its use as a routine measure. Park, in a 
valuable contribution to the subject, remarks that he believes that those 
who pass the Dick test are probably immune for many years, and most 
likely for life. The dosage is not altogether standardized. Some au- 
thorities recommend four doses at intervals of one week, the first one con- 
sisting of 600 skin test doses, the second of 2,400, the third of 6,000, and 
the fourth of 12,000 skin test doses. Or it ean be given in three doses, 
500, 5,000 and 30,000 skin test doses, respectively, at ten-day intervals. 
Children under two years of age should receive one-half the usual dose. 
A skin test should be made two weeks after the last dose to determine 
whether active immunity has been obtained. The injections are made 
subeutaneously, with a sterile syringe and a fine needle, into the arm at 
the insertion of the deltoid muscle. 

Immediate and temporary, or passive, immunity provided by the use 
of scarlet fever antitoxin rests upon quite firm ground. At the Philadel- 
phia Hospital for Contagious Diseases passive temporary immunity has 
been carried out with satisfaetory results in more than a hundred Dick 
positive eases after varying degrees of exposure. Preparations from 
five different biological manufacturers were used and the serum was 
given in one injection on an average in 48 hours after exposure. The 
dosage used was as follows: In children under four years of age anti- 
toxin to neutralize 50,000 skin test doses of toxin was given; from the 
fourth to the sixth year inelusive, 75,000 skin test doses; and to all over 
six years, 100,000 skin test doses. All the cases gave a negative Dick 
test when re-tested 72 hours after the administration of antitoxin, and 
not one of the series developed scarlet fever during an average of from 
four to sixteen days’ subsequent stay in the hospital. There were no 
eontrol Diek tests made for duration of immunity. In about the same 
number of additional cases exposed to searlet fever (through having been 
sent in under the erroneous diagnosis of searlet fever) but with negative 
searlet fever histories, antitoxin to neutralize 100,000 or more skin test 
doses was given. The eases all had had direct and most intimate ex- 
posure to searlet fever in the ambulanee, or in the wards with active 
scarlet fever cases, varying in time from five to sixteen days, and not one 
of them developed searlet fever. 

In the light of present day experience it is safe to endorse the use of 
searlet fever toxin for producing active permanent immunity. It is 
partieularly ealled for in institutions where children are housed as well 
as for nurses in training schools and whose work may expose them, 
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sooner or later, to scarlatinal infection. The use of the antitoxin is rec- 
ommended as an agent for passive immunity, as an emergency prophy- 
lactic in families and more particularly in hospitals and other institu- 
tions where scarlet fever may already have developed, and threatens 
to become an epidemic. 

When scarlet fever develops in a school or institution the patient 
should be isolated at once. With careful observation of the other in- 
mates and their examination at least twice daily by the public health 
authorities, and prompt isolation of: all suspicious cases or close contacts, 
such as room-mates, it should not be necessary to close the school or 
institution, unless the disease threatens to assume epidemic proportions. 
To avoid this the facilities for such isolation should be of the very best, 
otherwise it is better to remove the patient to a fever hospital or to a pri- 
vate home, as the case may be. This question of providing for isolation 
and observation in schools and child-caring, as well as other institutions 
where young people are housed, is one of the most vital problems of 
public health administration. It is our conviction that no such organiza- 
tion should be granted a charter unless adequate arrangements for the 
complete and safe isolation of suspected cases are included in the plans 
of their building or buildings. 

As to the precautions to be taken to prevent the spread of scarlet 
fever which develops in the ward of a general hospital or in a ward 
other than the scarlet fever ward of a hospital for contagious diseases, 
a full consideration of this question would not fall short of a complete 
discussion of hospital management and construction. In a general way 
it may be said that safety demands, of course, instant isolation of the 
patient. Next in importance is the separation from each other of all 
contacts until each one has safely passed the incubation period dating 
from the time the last case of the disease has been removed. This separa- 
tion, to be effective in limiting the number of secondary cases that may 
arise, should be as complete as arrangements permit, use being made of 
every available room or side-room connected with the exposed ward. 
Or, in the absence of accommodations other than the ward itself, quar- 
antine may be successfully managed, when the room is large, by keeping 
the children in different parts of the room, separated by screens. They 
should under no circumstances be allowed to mingle with each other. 
Their meals should be served to each separately. When using the toilet 
and bath they should go in one at a time. These patients should, 
in fact, be considered as occupying separate rooms, and no one in at- 
tendance should go from one patient to another without changing cap 
and gown and washing the hands well with soap and water. These may 
seem like super-refined precautions, but fortunately the incubation period 
of scarlet fever is short, and the extra trouble entailed is not great. It is 
worth while, if for no other reason, for the satisfaction of knowing that 
each patient has been accorded the fullest possible protection. 

In modern fever hospitals with ample observation facilities such as 
obtain, for example, in the Philadelphia Hospital for Contagious Dis- 
eases, this plan of separating contacts ean be carried out in an almost 
ideal manner, a separate room being provided for each person. Where 
this is not feasible the next best thing to do is to classify the contacts, 
plaeing the less susceptible with the more susceptible. For instanee, it 


- would be better to place a child with an adult than to put two children 
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or two adults in the same room; or a young child under five—the more 
susceptible age—had better be placed with an older child over ten—the 
less susceptible age—than with a ehild its own age or younger; similarly 
it is better to have an acute patient with a convalescent than to have 
two aeute patients together. : 

Sometimes in a general hospital the question arises of sending con- 
tacts home. At first such a proposition may seem hardly worthy of at- 
tention. But on consideration it has much in its favor, if the cases that 
are to be sent home are judiciously selected. By doing so we not only 
protect the exposed child or children whose vitality is already lowered 
by some disease or other, but at the same time we are reducing the 
chances of secondary cases arising by just so many as are sent home. 
In other words, not every contact in such a ward is infected at the first 
round, but he may get the infection from the second or third or any 
subsequent ease that may develop. Sending him home removes that 
chance in a certain percentage of instances. On the other hand, if the 
eontaet has been ineubating the disease and develops it in his own home, 
he would have developed it just the same in the ward of the hospital, 
where the chance of infecting already weakened children is much more of 
a menace. But, we repeat, the eases to be thus sent home must be very 
carefully selected with full regard to the type of case, the home sur- 
roundings and other details. 

Measures less drastie than the foregoing have sometimes proved suf- 
ficient, such as merely disinfecting the bed of the patient who has been 
removed, and the adjoining beds or, as is sometimes done in European 
hospitals, treating the patient behind a closed screen, on the theory that 
infection is not air-borne. We mention these measures only to con- 
demn them, since first of all, there is no positive evidence that infection 
is not carried in the air, and secondly, even if such evidence existed it is 
always better to err on the safe side, and surely so in searlet fever, for 
which, of all contagious diseases, no half-way prophylactic measures are 
ever justifiable. 

If the patient is to be treated in his own home, isolation should be 
as complete as circumstances permit. A most essentional point and one 
that should be insisted upon whenever at all practicable is that the 
sickroom be provided with separate toilet facilities. The sickroom should 
be removed as far as possible from the rest of the house; the choice 
would be an entire floor at the top of the house. Where this is not 
feasible an ideal arrangement is that described by Griffith, consisting 
of the sickroom and an adjoining room which opens into a third room 
or hall, the windows in all three rooms being well screened, in order to 
prevent possible spread by flies and insects. Keeping the windows in 
the anteroom open as much as possible provides what amounts to an 
out-of-door passage between the sickroom and the rest of the house and 
prevents possible aérial convection. All the doors of the sickroom, ex- 
cept the one leading to this adjoining room, should be tightly closed and 
the cracks and key-holes stuffed with cotton or pasted over with strips 
of gummed paper, such as is used by disinfectors. The door of the 
anteroom communicating with the rest of the house should be kept 
closed when not in use for the purpose of exit or entrance. Hanging 
a sheet soaked in disinfectants (5 per cent. carbolie or 1/1000 sublimate 
solution) at this door is not of much, if any, protective value, but may 
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be useful if for nothing else than to act as an ocular reminder that a 
quarantine is on and should be respected. 

The furnishings of the anteroom should be limited to the most neces- 
sary articles, but they should by all means include a clothes-tree, wash- 
stand, bowl, soap, towels, ete. 

The sickroom should be stripped of all unnecessary furniture, hang- 
ings, clothing, ete. Only such toys or books should be allowed to remain 
as are of negligible value and can be burned. 

The attendant or nurse should wear a dress and cap of washable ma- 
terial. When leaving the patient she should change her clothing in the 
outer room, wash her hands well with soap and water, gargle her throat 
with liquor antisepticus, or some other mild disinfectant, and if she is 
going out, she should leave the house without coming in contact with any 
of the family. 

In this anteroom, also, the doctor, before entering the room, should 
remove his coat, put on a washable cap and a gown, which completely 
covers him. Wearing a mask is a wise precaution as a protection 
to himself and as a prevention against his becoming a possible carrier 
of the disease through the agency of his mucous membranes. After 
having seen the patient he should remove his protective outer garments 
in the anteroom, wipe off his shoes, disinfect and wash his hands well 
with soap and water, taking care to get the soap well under the finger- 
nails. All instruments which he has used, he will, of course, carefully 
sterilize. It is best to use wooden tongue depressors and applicators 
which, being inexpensive, can be burned. The doctor should endeavor 
to make this his last visit for the day, and in any ease should again wash 
his hands before approaching the next patient. 

The nurse should have her meals served in the anteroom rather than 
take them with the family. Her tray can be placed outside the sheeted 
door. Before taking it in she should wash her hands and put on a eap and 
gown. After she has finished her meal she can again set the dishes out- 
side the sheeted door whence they can be removed and ean with safety be 
washed in the kitchen. For her own protection she will not eat in the 
sickroom unless her constant presence there is imperative on account of 
the desperate condition of the patient—delirium, ete. In that ease she 
should be provided with special utensils and dishes which she places out- 
side the sheeted door and to which her food is transferred by a member of 
the household, great eare being taken during the process of transference 
that her speeial dishes are not touched. After she has finished her meal 
she sterilizes and washes her dishes ready for the next meal. "These same 
preeautions also apply to the handling of the patient's food at all times. 

The patient's bedelothes and his personal wear should be soaked for 
at least an hour in a disinfecting (earbolie or sublimate) solution, and 
after being wrung out of this ean be thrown out of the window to be 
gathered up, or can be placed outside the anteroom door. They then 
ean be safely washed with the household linen, if necessary. 

Nothing should be allowed to be taken from the sickroom that has not 
been thoroughly disinfected. This applies particularly to excreta and any 
effluvia from the patient. For the nasal and other discharges, instead of 
handkerchiefs, pieces of gauze should be used, and these, as well as all 
soiled dressings, should be burned. In short, nothing from the infected 
zone should be placed in a clean zone, unless previously disinfected. 
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Instead of the earbolie solution which is expensive, Griffith suggests 
the following stock solution: earbolie aeid (Calvert's No. 4), 6 fl. oz. 
(180 c.c.) and glycerin 4 fl. oz. (120 c.c.) ; adding 2.5 fl. oz. (75 c.c.) of 
this to water to make one quart (one liter) gives an approximate 5 per 
cent. solution. : 

After the patient has recovered and is ready to leave the room he 
should be given a cleansing bath, consisting of a generous soap and 
water lathering of his head and entire body; after this he is wrapped 
in a sterile sheet and taken into the anteroom, where he gets another soap 
and water bath. The throat and mouth should be cleansed with a bland 
mouth wash, such as Dobell’s solution, as a gargle and retained in the 
mouth for several minutes; and after being dressed in clean clothes, the 
patient should be allowed to vacate the sick room. 

In view of the uncertainty regarding the duration of the infectious 
period of scarlet fever, it is well not to allow the patient to sleep with 
any one for, at least, two months. It is best that kissing be dispensed 
with. If insisted upon it should be done on the forehead, but under no 
circumstances should the patient be kissed or kiss others on the mouth. 
He should be kept from other children for at least two weeks or as much 
longer as is convenient, and should spend as much time as possible in the 
open air. Especial care should be taken to guard a recently recovered 
searlatina patient from exposure to draughts, chill, wet feet or any 
condition that may cause him to eateh cold. The resulting discharge 
from the nose is apt to bring down germs that may be lurking in the 
many convenient hiding places in the nasopharynx. 

This after-eare of the patient is essential in every instance on account 
of its bearing on the vital question of preventing return cases (see p. 238). 

It is here that the social worker, who should form part of the staff 
of every modern hospital, including fever hospitals, and the visiting 
nurse prove of inestimable value. A word of advice and an objective 
demonstration of the measures needed to safeguard the child and its 
associates are nearly always more effective than written instructions. The 
social service department established at the Philadelphia Hospital for 
Contagious Disease, has given ample demonstration of its worth. 

After the patient has left the sickroom the latter should next receive 
attention. In our opinion all that is necessary is thorough cleansing 
with soap and water of the walls, furniture and other articles, although 
renovating the walls and refinishing the furniture add to the sense of 
security. The mattresses and pillows can be effectually sterilized by 
exposing them to the sun for several days. Subjecting them to a steam- 
ing process is of questionable value, but ean be done if desirable. 

__ Solely on the principle that the infectious agent of scarlet fever re- 
sides in the discharges from the nose, throat, ears and suppurating 
glands, and that in their transference lies the danger of disease-spread, 
prophylaxis naturally resolves itself into measures that prevent such 
transference, the mechanical means for which are direct contact, inter- 
mediaries—doctor and nurse, inanimate objects, air (in a limited sense), 
insects, domestic animals. As to the prophylactic technic to be observed 
we have here limited ourselves to the most essential features, but they 
are of the utmost importance in the performance of the aforementioned 
threefold duty of the physician. If rigorously carried out the danger 
of infection is reduced to a minimum; indeed, it is practically mil. 
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GENERAL MANAGEMENT.—The general management of the scarlet 
fever patient consists of rest in bed as nearly absolute as possible. Even 
in the mildest sort of ease the patient should be kept in bed for at least 
four weeks in order to avoid exposure to draughts and sudden changes 
of temperature, thus reducing the risk of complications, such as nephritis, 
rhinitis, ete. In fact, it is better to keep the patient in bed during the 
entire course of the illness. The exception to this would be young chil- 
dren, not under the eonstant control of a nurse, who when not under 
supervision might get out of bed and suffer exposure. In such instances 
it is better to have the child dressed warmly and allow it to be up. An- 
other exception would be on warm days when the patient, child or adult, 
eould be wheeled out to a sunny porch. 

The temperature of the sickroom is a matter of opinion. We find 
that the mildly acute cases seem to do well at a room temperature of 
68° to 70? F. (20° to 21.1? C.). But for the very severe case, especially 
the septie one with hyperpyrexia and delirium, a lower temperature is 
desirable—55? to 60? F. (12.8? to 15.5? C.), or even less when the air is 
dry, crisp and clear. The patient's bed should be kept as close to the 
window as possible and protected from draught by a screen (behind the 
bed) or sheets draped around the bed or crib, and the window kept open 
except in damp, stormy or blusterous weather. The patient should wear 
flannel bedclothes and have his head wrapped in heavy flannel or a blan- 
ket, leaving only the face exposed. Sometimes, as a protection against 
eold air circulating under the bed, an extra mattress as well as hot water 
bottles at the feet of the patient will be needed. The bed coverings should 
be warm but not heavy, fewer being required during the height of the 
fever than later on. With every precaution for keeping the patient warm 
the room temperature can, with advantage, be kept at less than 55° or 
60° F. In fact, fresh-air treatment has everything in its favor. Where 
feasible this may even be interpreted to mean open-air treatment. 

A daily sponge bath with tepid water and soap is essential. It adds 
not only to the eomfort of the patient but assists in elimination and in 
restoring the skin to à normal, healthy condition. 

Inunctions are of no curative value, but are useful in relieving the 
itehing and preventing the scattering of the exfoliating skin. 

Careful attention to obtaining a daily bowel movement and ample 
urination is of the utmost importanee. For the former, castor oil may 
be given to children of four years or less; magnesium sulphate to older 
children or adults; or pulvis glycyrrhize compositus which is more 
pleasant to the taste. In addition to this the severe septie ease with 
hyperpyrexia and delirium should have a daily colonic irrigation, pref- 
erably in the evening just before the patient is being prepared for the 
night. In the milder case and for all cases during convalescence an 
enema onee a week is of advantage. 

For the kidney elimination free fluid intake is essential. An aver- 
age of one and one-half liters should be given (more or less according 
to age) ; adults, if they so desire, may have carbonated waters. If the 
fluid eannot be taken by mouth it should be given per reetum or in 
desperate eases by means of intravenous injections of salt solution. 
The daily output should be measured and a routine examination, miero- 
seopie and chemie, should be made at least twice a week or oftener if 
convenient or desirable. The information afforded by frequent urinary 
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examination gives the doctor confidence as to the course of the disease and 
enables him to change or to increase the diet accordingly, especially where 
the patient rebels against the restricted régime in scarlet fever. 

During the acute stage in severe cases it is well to bear in mind the 
possibility of acidosis as a eontributing toxemia. For this reason tests 
for acetone and diacetic acid should be made when the patient's ap- 
pearanee—sunken listless eyes, sighing respiration, air hunger and rest- 
lessness—suggests the presence of acidosis. Alkalis are the indicated 
treatment, and it generally meets with prompt and satisfactory response. 

Sleep is most essential, and on no account should the patient be dis- 
turbed for treatment, feeding or any other purpose. 

The diet should receive eareful attention at all times. During the 
vomiting stage of the disease it will do no harm to withhold all food. 
After that a milk diet is an ideal one and should be adhered to, when- 
ever possible. The average case can be kept on milk, as much as the 
patient will take, every three hours, and orange or other fresh fruit juices 
once a day until the temperature has been normal for seven to ten con- 
secutive days. After this, if the kidneys are functioning well, both as 
to quantity and quality of output, the diet may gradually be increased 
to include cooked cereals, the pulp of stewed fruit, toast, bread and butter 
and light puddings. Very soon vegetables may be added, such as spin- 
ach, baked white potato, celery. Weak tea and coffee are permissible to 
those accustomed to their use. No further increase in the diet is advis- 
able until after four weeks or until all danger from nephritis is passed. 
Sometimes, however, the severer cases with protracted fever, emaciation 
and weakness will require the low diet to be earlier supplemented by 
strengthening food; oftentimes this is followed by marked improvement. 

In eases of persistent vomiting, rectal feeding may have to be re- 
sorted to, and sometimes when the throat symptoms make swallowing 
difficult, nasal feeding will have to be tried. But this drastic measure 
is rarely necessary, for with taet and patienee on the part of the nurse 
the difficulty may be momentarily overcome. 

Little, if any, medication is required for the ordinary case of scarlet 
fever. The majority do well on rest in bed, sleep, fresh air, a daily 
sponge bath, careful feeding, plenty of water, laxatives as needed and 
a bland mouth wash. Various drugs have been recommended, such as 
biniodid of mercury, salicin, salvarsan, but their efficacy has not been 
proven. The only medication we use as a routine measure during the 
febrile stage of scarlet fever is citrate of potassium given in large 
amounts of water every three hours, in full doses to adults, and 1 grain 
(0.065 gram) for every year of the child’s age. After the temperature 
has been normal for four or five days Basham’s mixture may be substi- 
tuted for the potassium citrate. During convalescence, when the pa- 
tient 1s on a more liberal diet, syrup of iodid of iron, combined with 
syrup of hypophosphites, is useful as a tonie; for marked wasting, 
emulsion of codliver oil and malt is beneficial. 

Outside of the foregoing, medieal treatment is purely symptomatie. 
We have already called attention to the desirability of a frank expres- 
sion of the rash, since it indicates good heart action. In order to bring 
this about in eases where the rash is seant and ill-defined, the use of 
hot-water bottles, hot packs, or wrapping the patient in heated blankets 
1s recommended. This can be done even though the temperature runs 
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high, sinee the elimination that results helps to reduce the temperature 
and also diminishes the patient's restlessness. 

For the fever, as long as the ease appears to be a simple one and the 
temperature does not go above 102° F. (38.9? C.), an ice cap to the head 
(except for infants) is all-suffieient. It also suffices where the tempera- 
ture is 103° or 104° F. (39.5? or 40° C.), but is not accompanied by 
stupor, jactitation or other nervous symptoms. In the presence of the 
latter hydrotherapy is indicated. For this purpose we do not advocate 
cold, but prefer warm water, the choice being the warm pack repeatedly 
given. There is no objection to sponging with tepid water, but it is not 
always agreeable, especially to the young child, and is not so easily given 
nor so soothing as the warm pack. This is given in the usual way, by 
wrapping the patient first in a sheet wrung out of warm water and then 
in a blanket. 

But often, in the toxic and the anginose ease especially, hydrotherapy 
fails to relieve the delirium and the patient remains restless and loses 
sleep. In this event every effort must be made to induce sleep the im- 
portance of which cannot be overemphasized. Bromids in full doses will 
suffice in some cases, but for the more stubborn ones the best hypnotics 
are whiskey and chloral. Trional and veronal together with whiskey 
have also proven useful. But these drugs should not be given by any 
one but the physician in attendance. Oftentimes a dose of whiskey 
will diminish the restlessness and induce drowsiness, if not sleep. This 
may be given in hot sugar water in doses suitable to the age of the pa- 
tient: 1-2 fl. dr. (4-8 c.c.) for a child between two and four years; double 
the amount for one between four and eight years; and three times the 
quantity for children from eight to twelve years of age. Beyond this age 
1 fl. oz. (25-30 c.c.) may be given up to fifteen years; while adults may 
have 1-2 fl. oz. (30 to 60 ¢.c.). We cannot agree with those who believe 
that whiskey is harmful in that it favors the development of nephritis, 
for we find that just as many, or more, mild cases that are not given 
whiskey develop nephritis as severe ones that have received it. 

If after two or three doses the alcohol fails to produce the desired 
effect it may be necessary to resort to chloral. We repeat, its adminis- 
tration should not be entrusted to any one in attendance, no matter how 
experienced, except the physician. He alone must assume the responsi- 
bility for the certain amount of risk entailed by the use of the drug. 
The risk, however, must be taken, since sleep must be obtained and 
promptly obtained in order to save the patient’s life. It is remarkable 
how well these delirious, restless toxic cases tolerate chloral. In fact, 


"by some authorities it is supposed to act as a direct antidote to the 


searlatinal poison. The dosage is regulated according to the age of the 
patient, varying from 2 grains (0.13 gram) of the hydrate in a little 
water for a child between two and four years up to 30 grains (2 grams) 
for an adult. It should be repeated every hour or two until drowsiness 
is produced, but great care should be taken not to push it to the point 
of poisoning. A sudden fall in temperature and weakening of the pulse 
indicate that the point of tolerance has been reached. The drug should 
at once be withdrawn and hot coffee, per rectum, be given to avoid 
collapse. Sometimes the combination of bromid and chloral is effec- 
tive and obviates the necessity for a larger and possibly dangerous dose 
of chloral. When especially indicated, stimulants, such as strychnin, 
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whiskey, caffein, camphor, may be given, but they will be required only: 
in severer eases. 

The throat symptoms wil next demand attention. Mild symptoms 
in a young child had best be left untreated. For an older child, able 
to gargle, it is well to use a solution of normal saline or liquor antisep- _ 
ticus alkalinus, N.F. Local treatment by irrigation, syringing or 
swabbing is strongly condemned except in certain conditions. For ex- 
ample, when the patient is an adult or a child old enough to codperate, 
irrigation with normal saline as hot as can be borne may be allowed; or 
when ulceration takes place, it is permissible to use gentle applications 
of one-fourth strength saturated solution of potassium chlorate or tinc- 
ture of iodin, twice daily, to the affected parts only. This, however, 
should be done only by an experienced person who is impressed with 
the necessity of extreme gentleness in the use of this measure. Better 
than this and much to be preferred is the use of a spray since it means 
Jess trauma from manipulation and less danger of introducing infection. 
A very valuable solution for this purpose consists of the following: 
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For the prevention of general sepsis too much attention cannot be 
paid to the routine measure of keeping the mouth and nose, the portals 
of entry of infection, in an aseptic condition. Asepsis in this connection 
rests on cleanliness and the avoidance of irritation. The value of an- 
tisepties is very questionable; if used they should be highly diluted, in 
order to prevent irritation to the delicate and already devitalized mucous 
membranes. Any skin lesions, such as burns or wounds, should also re- 
ceive strict aseptic treatment, since they likewise present favorable 
avenues for the entrance and spread of infection. 

The mouth, gums and teeth should be cleansed gently twice daily with 
a cleansing, non-irritating solution, such as Dobell’s; or if preferred, a 
solution of either salt, or borax, or bicarbonate of soda, alone or combined 
with 10-20 per cent. glycerin, may be used. In ease of mucous membrane 
infection which is apt to oeeur in mouth-breathers, the cleansing of the 
mouth should be followed by some oily solution, such as liquid albolene, 
to allay or prevent irritation to the delicate mucosa. The condition of 
the teeth is of vital importance. Whatever ean be done during the course 
of the scarlatina to remedy defects, such as collections of tartar, carious 
teeth, ete., should be done, for the teeth as a persistent source of infection 
is to-day a matter of common knowledge. All necessary dental work 
ae be attended to before the patient is discharged from the hos- 
pital. 

The asepsis of the nose is just as important as that of the mouth but 
often presents some difficulty, especially when infection extends to the 
nasal vault and the nasal sinuses. Forcible syringing is absolutely con- 
tra-indicated, as it is apt to spread infection. Gentle mechanical cleans- 
ing with a swab is permissible. If the patient is able to blow the nose 
he should be encouraged to do so; ointments and medicated oils are 
recommended for their protective and mild antiseptic value. In certain 
eases where the nasal discharge is profuse and the patient is stuporous 
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or otherwise unable to codperate, we have kept the nose open by means 
of a syringe and catheter. 

Enlarged tonsils and adenoids also often aet as sources of persistent 
infection. Their removal as early as possible in the acute stage is advo- 
cated by some authorities and is said to have proven beneficial. 

The routine inspection and treatment of the nose, mouth and throat 
are essential also, because they permit early recognition and prompt at- 
tention to complications that may occur, such as rhinorrhea, tonsillitis, 
diphtheria, measles (Koplik's spots) and other rare conditions, such as 
abscess, peritonsillar or retropharyngeal. For, in spite of the most 
eareful management, complications in scarlet fever can often not be 
avoided. ‘These should be treated as they arise. 

For the cracking of the lips which though not serious, is troublesome, 
compresses of camphor water or of the preparation of hydrogen per- 
oxid, glycerin, wine of ipecac and water, mentioned on page 264, are, 
in our experience, more efficacious than ointments. It may sometimes 
be necessary to put the child’s arms in splints in order to prevent pick- 
ing and consequent infection of the lips. 

For the aphthous stomatitis which often appears on and under the 
tongue in cases in which, for some unaccountable reason, the tempera- 
ture remains around 100° to 101° F. (37.8? to 38.3? C.) the same solu- 
tion may be used as recommended for the throat. Spraying the ex- 
truded tongue is the most convenient way of treating such sores. 

Rhinorrhea, one of the most intractable complications of scarlet fever, 
is best treated conservatively. Encouraging the patient to blow the nose 
is better than irrigation. Instillations of 15 per cent. argyrol, we have 
tried with indifferent success. Insufflations of calomel are also recom- 
mended by some physicians. In order to facilitate drainage we have 
found it advantageous to use the- following solution: 
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M. et S.: Five drops to be.instilled into each nostril three times daily. 


It is when rhinorrhea persists past the fifth week, in otherwise un- 
eomplieated eases, and renders the patient a most probable carrier, that 
the excision of adenoids or enlarged tonsils is called for, and will in 
most instanees result in a cure. 

For the eye complications—eonjunetivitis, blepharitis, ulcerative 
keratitis, the latter the only one that may prove serious—the treatment 
is the same as when these arise in other conditions. 

In the rare instances in which membranous or ulcerative laryngitis 
occurs intubation or tracheotomy may have to be resorted to. The dif- 
ferentiation of thege cases from diphtheria is discussed on pp. 140, 251. 

Serious ear complications can often be avoided by conservative treat- 
ment of throat and nose troubles (see p. 264). We mention only to con- 
demn such practices as nasal irrigation, palpation of the nasal vault for 
adenoids, forcible washing of the throat, faulty (Trendelenburg) posi- 
tion, ete. Acute swelling and obstruction in the nose can be prevented 
by instillations of the solution mentioned above. Sometimes inhalations 
of 1/8000 adrenalin may be of service. But in spite of all precautions 
otitis media may arise, very often owing to the presence of adenoids or 
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large turbinates which act as contributing factors. The treatment of the 
nose and nasopharynx has been indicated above. In addition to this, 
any perceptible bulging of the drum membrane demands immediate free 
incision which may and should be repeated as often as required to 
maintain free drainage. As long as the drainage is sufficiently free. 
nothing more will be necessary, for this generally relieves the condition 
with no further treatment except external cleansing and keeping the canal 
free. Any additional local treatment, should it be found desirable, 
should be applied only by the doctor in attendance or by a specialist, 
and never without the aid of the head-mirror and the speculum. 

We do not advise irrigation except where the discharge is thick and 
interferes with free drainage. In such an event irrigations of warm 
boric acid or saline solution 100?—105? F. (37.8?—40.6? C.) may be used 
as often as required in a given case. For a thin discharge Place suggests 
the following dry treatment instead of irrigation: the ear is frequently 
sponged with sterile cotton and a narrow wick kept to the drum, but not 
so as to fill the canal elosely, and supplemented, if desired, by insufflations 
or instillations of 5 per cent. boric acid in 15 per cent. alcohol solution. 

It is only by the early treatment of ear symptoms that the more 
serious complication of mastoiditis can possibly be forestalled. Should 
it develop, the prompt applieation of external heat (hot-water bag) 
and vigorous attention to obtaining free drainage may sometimes avoid 
operation. The use of ice-bags is advocated by some practitioners. This, 
however, is indieated only at the very inception of mastoiditis, and as 
the exact time of that stage is most uncertain, we feel it is safer to dis- 
pense altogether with the use of cold applications. 

A marked redness, swelling or tenderness behind the ear together 
with indications of systemic disturbance, high temperature, ete., that 
persist for more than 48 to 72 hours, demands operation—excision of 
the mastoid cells—at this stage. Any more radical surgery that may 
be required, owing to a chronic condition developing, should be deferred 
until after the purely searlatinal symptoms have disappeared, and then 
should be done by a competent surgeon. 

Much of the general management of scarlet fever is directed toward 
avoiding vostscarlatinal nephritis. In this connection it may be ob- 
served that in a large series of cases we studied the blood-pressure, in 
the hope that it would afford some warning of an incipient nephritis, 
but the results did not fulfill our expectations. In spite of all precau- 
tions nephritis will develop in about 10 per cent. of the cases, although 
the incidence varies with the severity of a given epidemic. When it occurs 
it should be combated by energetic and vigorous measures. The patient, 
if he has been out of bed, should be immediately put back and kept in 
bed for at least three weeks. The diet should again be rigidly limited to 
milk and free intake of water. Later on, when the ravages of the disease 
have caused emaciation and anemia, although the urine may not yet be al- 
together free from albumin, the diet should be increased by the addition 
of foods of low protein content, that is, chiefly carbohydrates and fats 
(to be served with little or no salt), such as green vegetables (except 
asparagus), bread and unsalted butter, stewed fruits, cereals, light pud- 
dings. Sugar should be freely given. There seems little doubt but that 
the withdrawal of salt from the diet acts favorably in reducing any 
dropsical swelling. It is natural therefore to assume that a salt-free 
diet should also aid in preventing the development of edema. 
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The bowels should be kept freely open. For this purpose we gen- 
erally use for adults and older children, magnesium sulphate or pulvis 
jalape compositus, and for children of four years or less, oleum ricini. 

As long as diuresis is satisfactory free intake of fluids—water, lemon- 
ade and mineral waters of low salt content—is advisable. A palatable 
substitute for lemonade and one that is cheap and easily made is the 
Imperial Drink used in England. It consists of potassium bitartrate, 
2 drams (8 grams), sugar, 1 oz. (31 grams), the juice of one lemon, added 
to one quart (1 liter) of boiling water, thoroughly mixed. This, diluted 
to taste, can be placed at the bedside of the patient for him to take at 
will, not alone for any specific action of the drink itself, but with the idea 
of encouraging the free intake of fluid. 

With the appearance of oliguria (500 c.c. urine in 24 hours) the 
fluid intake should be somewhat restricted. For diuretic purposes we 
recommend the routine administration of potassium citrate and ammo- 
nium acetate solution. Later on these may be substituted by Basham’s 
mixture. 

Diaphoresis, especially when the amount of urine is reduced, is of 
the utmost value because it produces free elimination and thus helps to 
lift the burden from the crippled kidneys. It ean be employed in the 
form of a hot wet pack, vapor baths or electric light baths and, aceord- 
ing to the exigencies of the case, at intervals of every four hours to once 
daily, repeated until the urine has been found negative on four consecu- 
tive days. After this it may be gradually diseontinued and the diet 
eorrespondingly inereased. 

The hot pack ean be given as follows: Protect the bed with a rubber 
sheet or a cotton quilt folded. Two folded sheets are then wrung out of 
hot water, several degrees hotter than desired for the applieation, one 
of the sheets is laid on the bed and the patient is plaeed on it, the other 
one being used to cover him, care being taken that it comes in contact 
with all the skin surfaces, especially in the kidney region. The arms 
should be wrapped in towels wrung out of hot water, and the pack 
eovered with heated blankets or a quilt. From twenty to forty minutes 
is the average time for keeping the patient in a hot pack. 

The vapor bath can be given by heating water over an alcohol lamp 
under the bed, and conducting the steam through rubber tubing placed 
between the eovers of the bed. 

In our opinion the most praetieal form for giving these sweats is the 
electric bath. It is less depressing, less liable to produce burns, and more 
easily arranged with less exposure of the patient. A practical apparatus 
is one devised by Tracey, consisting of a frame or cradle covered with 
asbestos and provided on the inside with six or eight electric light bulbs 
connected by a long cord which ean be attached to any electrice light 
socket. The frame fits over the patient's body, and when in use is eov- 
ered at both ends to keep the heat in. The heat can be regulated by turn- 
ing on the lights and reducing the number used in ease it becomes too 
great 

To-day when even the smallest village is lighted by eleetrieity this 
method of sweating is often much easier to procure than a large amount 
of hot water and all the paraphernalia for giving a hot pack or a vapor 
bath. The apparatus is simple and portable and can easily be included 
in the armamentarium of the physician. 
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With the proper vigilance and conscientious study of the ease on 
the part of the physician, neither edema nor uremia should develop in a 
ease of searlatinal nephritis. In some rare instances, however, in spite 
of all preeautions—ineluding frequent and careful urinalysis—these un- 


desirable phenomena may supervene. In such an event edema can gen- 


erally be eontrolled by reducing the liquid intake, withdrawing salt 
entirely from the food, providing for free watery catharsis, and admin- 
istering diuretics, potassium citrate or ammonium acetate solution. If 
both of these are used in the same ease they should be given alternately 
every two hours. Active counterirritation with dry cupping followed 
by poultices of mustard and flaxseed in the proportion of 16 to 1 will 
be useful. The poultice should be applied as hot as possible and should 
be large enough to cover the entire kidney region. 

Symptoms of uremia or of impending uremia, such as mental apathy, 
drowsiness or coma, headache, delirium, museular twitehings, disturb- 
anee of vision, marked reduetion in urinary output, eonvulsions, require 
energetic and quick action. If convulsions set in, prompt measures are 
demanded for their control and to prevent their reeurrenee. "The patient 
should immediately be placed in a hot pack or a warm bath, 104? F. 
(40° C.). Offering chloroform for inhalation in small whiffs helps to 
relax the patient. Venesection is important for reducing the blood- 
pressure and should be resorted to as promptly as possible. It may or 
may not be followed by intravenous injections of salt solution, opinions 
being divided as to the necessity for the latter. We find that most 
patients do well without it. The blood can be taken from the arm of the 
patient either by incision or by aspiration, about 100—200 c.c. being with- 
drawn from a child up to ten years, or 300 c.c. for an older child or an 
adult. "This generally gives temporary relief and also gives time for other 
measures, such as diaphoresis and purgation, to aet. Vomiting ean be 
controlled by allowing the patient to swallow small pieces of ice. 
Colonic irrigation with a quart (one liter) of hot water assists in 
eliminating toxins and prepares the bowel for rectal medication, such 
as chloral or chloral and bromide. If there is any doubt as to the 
free action of the bowels, a hydragogue cáthartic should be given, such 
as magnesium sulphate or elaterium for adults, and in desperate eases 
also for children. This ean be administered through the nose by 
means of a catheter if the patient is unconscious. We have tried 
lumbar puncture followed by injection of a solution of magnesium 
sulphate in sterile water, as is done in tetanus, but the results have 
not proven of any great value. 

When the patient revives, it is essential that he be kept very warm, 
by the measures already indicated. The treatment then is that of acute 
nephritis. As improvement sets in—as evidenced by increased urinary 
output and reduction of albuminuria—the heat of the bed can be grad- 
ually reduced and the diet cautiously increased. 

The cervical adenitis that accompanies a mild ease of scarlet fever 
requires no treatment, since it usually subsides with the acute symptoms. 
For the more pronounced cases various remedies have been recommended, 
such as ichthyol, methylsalicylate, iodin petrogen, colloidal silver, but 
their efficacy is doubtful. Cold applications may be helpful, but as in 


mastoiditis, only in the very early stage. If used, great care should be . 


taken that the ice-bag fits snugly around the affected parts and does not 
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rest on the chest, as so often happens. We at all times prefer heat, 
either by the water-bag or the electric pad, or fomentations. In our 
experienee heat does not favor suppuration; in the milder cases it pro- 
motes resolution, while in those that would break down under any treat- 
ment the process is hastened. When the process is complete—but not 
until then—an incision in the fold of the neck should be made. The 
incision should be fairly free in order to insure prompt healing with a 
minimum degree of scar. When the destruction of the gland has once 
begun it must go on to completion, and too early incision would prolong 
the process and also afford opportunity for secondary infection. 

The cervical cellulitis that develops in the severe anginose cases is 
best treated with hot fomentations. Early incision will not prevent 
sloughing of the skin and the subcutaneous cellular tissues; it is best 
therefore to wait until the skin has softened, or according to some au- 
thorities, until it has broken down. The underlying slough should be 
removed with great care, and any particles that may not have separated 
from the healthy tissues should be allowed to come away of themselves, 
since foree of any kind is apt to induce troublesome hemorrhage. After 
incision, the wound should be treated on the usual surgical principles. 
Only the blandest solutions, such as saline or boracie acid, should be 
employed. Irritating solutions and packing tend to aggravate the 
process of sloughing and reduce the chance of recovery which in these 
eases, at best, is unfavorable. 

The development of so-called **collar-neck?? or ‘‘bull-neck’’ demands 
free incision along the sternomastoid muscle, since very often a small 
amount of pus collects deep in the neck behind the sternal attachment. 
It is therefore important to explore and drain that region. 

SERUM THERAPY.—Of equal importance with immunization is the 
effective treatment of the disease, and it is only natural that this should 
have been worked out along the same lines as the treatment for diph- 
theria, that is, by an antitoxie serum. 

Without dwelling upon the merits of the two main sera at present 
in use—the Dick serum and the Dochez serum—we are free to state 
that serum treatment of the disease has proven efficacious in a large 
enough series of cases to establish its value. By its use we are able 
to obtain a more rapid subsidence of toxemia, more rapid fading of the 
rash, more prompt return to normal of the mucous membranes, a reduc- 
tion in the incidence of carriers, and a softening of the menace of return 
cases. The author has given the serum intramuscularly in doses the 
equivalent of 250,000 to 1,000,000 skin test doses, the size of the dose 
being regulated by the age of the patient, the degree of toxemia and the 
severity of the throat symptoms, the last of which is a practical basis for 
estimating the severity of a given case of scarlet fever. In the use of 
the concentrated antitoxin now available the question of serum sickness 
is not a serious one. The reactions are more severe than those obtained 
from diphtheria antitoxin; however, no immediate serum reaction has 
occurred and serious symptoms have been rare. 

Formerly serum therapy of scarlet fever was indicated only in the 
severely septic and toxic cases which, yielding to no other treatment, 
generally progressed with such fearful rapidity to a fatal ending. But 
with the means already at our disposal and with further development in 
technique of manufacture and better standardization of the serum and 
dosage, we are in a position to predict effective control of scarlet fever; 
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indeed, this control should undoubtedly prove even more effective than 
that of diphtheria. This belief rests on definite facts. Early diagnosis 
and consequent early treatment are essential for the best results in both 
diseases. So true is this of diphtheria that the observation was made long 
ago that antitoxin, given in proper dosage and within twenty-four hours © 
after onset, will bring about a cure in every case. 

In diphtheria the subjective symptoms at the onset are usually mild 
until the condition is already dangerously advanced, and the objective 
symptoms are concealed in the throat,—so that the disease oftentimes is 
not recognized until too late for antitoxin treatment. In scarlet fever, on 
the other hand, the onset is stormy and incisive and the main objective 
symptom, the rash, is a flaming signal which in from 75 to 80 per cent. of 
the cases appears within twenty-four hours of the onset of symptoms and 
sometimes shows with the very first symptom of the disease. This leads 
to earlier diagnosis and to more prompt antitoxin treatment than is pos- 
sible in diphtheria and thus gives a start of at least one day as compared 
with diphtheria. If we could get this same advantage in handling diph- 
theria cases, the mortality could be reduced by about one-third of the 
present rate. 

As to the present status of scarlet fever control, we have a suscepti- 
bility test which in our experience is quite reliable; a treatment for ac- 
tive immunization which is pretty well established and quite generally 
endorsed by the profession; a treatment for passive immunization of 
definite power as an emergency measure, and finally the supreme measure 
of specific serum treatment. The last named, as has been shown, not only 
saves life but definitely lessens the duration of the disease as well as the 
incidence and severity of complications. This means an enormous saving 
of time, money and anxiety to the patient and to his family, and even- 
tually to the community at large. From a public health point of view 
the use of the antitoxin should necessarily reduce the number of scarlet 
fever carriers and consequently lessen the incidence of the disease itself. 
Serum treatment thus is both therapeutic and prophylactic, so that the 
day is almost at hand when scarlet fever will have lost its menacing 
character and as a result there will come modification of public health 
measures and quarantine laws with regard to this hitherto much dreaded 
infection. 

_ Thus we have overcome the obvious restriction to a general applica- 
tion of serum treatment due to the fact that the experimental production 
of scarlet fever has been satisfactorily demonstrated. Before this time, 
however, in view of the prominent róle of the streptococcus in searlatinal 
infection, it was but natural to seek the use of antistreptococcie serum in 
the endeavor to combat the disease. The earliest attempts in this direction 
by Marmorek, in 1896, proved of no value, and while later (1903) Moser 
and his followers reported satisfactory results with the use of a poly- 
valent serum, this and similar methods failed on account of the large 
doses required and the difficulty of obtaining a reliable serum. 

Following these experiments human blood and blood-serum derived 
from convalescent or recently recovered scarlet fever patients, as well as 
normal human blood, were used with satisfactory results, notably by 
Reis and Jungmann, and Koch, abroad, and in this country by Zingher, 
Weaver and others. 

Zingher's method consisted in obtaining fresh human blood (conva- 
lescent or normal) from a parent or near relative, by means of a 30 c.c. 


QUEE a AP PNE a a ae t mmo 


SORE HOT P. A etiatn 


2 Peete 


s EE oC 


TREATMENT 271 


record syringe and a (preferably 17-18 gauge platinum-iridium) needle 
inserted in the median cephalic vein at the bend of the elbow of the 
donor. The required amount is rapidly aspirated and immediately 
citrated by adding the blood to a 10 per cent. sodium citrate solution in 
the proportion of 30 c.c. of blood to each c.e. of the citrate solution, mak- 
ing a 0.33 per eent. final dilution of the citrate. When the syringe is 
full, it is detached from the needle which is not removed, but is kept in 
place by an assistant who attaches to it a 5 e.c. record syringe containing 
a l per cent. sodium citrate solution to keep the needle free from blood. 
In this way three or four syringefuls of blood ean be obtained before it 
becomes necessary to wash out the larger syringe with sodium citrate. 
The blood is collected in 100 c.c. bottles, each of which contains 2 c.e. of 
sodium citrate solution. To each bottle 60 c.c. of blood are added. This 
is then shaken to distribute the sodium citrate. The required amount, 
120-130 e.e., ean be thus obtained in less than ten minutes. 

The recipient is given intramuscular injections of the blood (at one 
sitting) into the triceps, the lateral region of both thighs (vastus ex- 
ternus), the calves (soleus) and both gluteal regions; the dosage being 
15 c.c. for a young child and 30 c.c. for an older child or an adult, at 
each of the three sites of injection. 

The use of human blood-serum derived from convalescent patients 
gave excellent results, according to a report by Kling and Widfelt, 
during a severe and protracted epidemic of scarlet fever in Copen- 
hagen, which lasted from August, 1916, to May, 1917. The serum, which 
these authors claim is both antitoxie and bactericidal, was drawn from 
patients four to seven weeks after the onset of the disease, 200—300 e.e. 
of blood being drawn off by means of a coarse aspirating needle inserted 
in a vein at the bend of the elbow. "The serum was separated from the 
elot after forty-eight hours, after having been subjected to Wassermann 
and other bacterial tests and rendered antiseptic with 0.05 per cent. car- 
bolic acid. It was then placed on ice for two or three weeks (it was 
found useful even after two months). One injection proved sufficient in 
nearly all of the 237 severe cases in which it was used. When possible, 
the injection was made into the vein of the recipient, otherwise intra- 
muscular administrations were used, 20-25 c.c. for children under five 
years of age; 40-60 c.c. for older children and adults. In uncompli- 
eated eases the effect was seen within twenty-four hours by a marked 
fall in temperature and in the pulse rate and marked general improve- 
ment. In the complicated ones the action was less pronounced, but 
nevertheless, satisfactory improvement in the general condition was 
noted. The treatment with convalescent serum did not appear to affect 
the incidence of postscarlatinal nephritis, but other complications, such 
as otitis, mastoiditis and lymphadenitis, seemed to be more common 
among untreated than among treated cases. For these ‘‘superadded 
streptococcal infections” Kling and Widfelt recommended the use of 
a suitable antistreptococcic serum. Practically the same effects were 
obtained irrespective of whether the blood came from a mild, a mod- 
erately severe or a severe case of scarlet fever, or whether it was taken 
during the fourth, fifth, sixth or seventh week of the disease. On the 
other hand, early treatment gave better results than late treatment. Of 
the cases treated during the first three days of the disease, 90 per cent. 
recovered, while of 10 patients treated on the sixth day, 5 died. The 
total mortality in the epidemic in untreated cases was 70.3 per cent., 
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while the treated cases gave 17.7 per cent. mortality. The early mor- 
tality for severe cases not treated with the convalescent serum was 
50.5 per cent. against 10.5 per cent. for the treated cases. Late mor- 
tality in the severe, untreated and the treated cases showed respectively 
19.8 per cent. and 7.3 per cent. of deaths. 

Prognosis.—The prognosis of scarlet fever is largely dependent upon 
the clinical variety presented, and the complications that may ensue. 
Outside of these factors, prognosis in great measure also depends upon 
the character of a given epidemic and its locality, and the age and en- 
vironment of the patient. 

That the disease during the past fifty years has been much more be- 
nign than formerly is universally recognized. This is to some extent due 
to the more general custom of sending scarlet fever patients to hospitals, 
where, as a rule, they can receive better care than in the average private 
home from which the cases come, and partly also to the growing practice 
of administering diphtheria antitoxin to scarlet fever patients, inasmuch 
as the combination of the two diseases yields very high mortality figures. 

With the use of immunization methods now in the process of devel- 
opment, scarlet fever, like diphtheria, bids fair to lose much of its 
hitherto menacing character. 

The influence of sex on mortality is unimportant, although the death 
rate seems to be somewhat higher among males of all ages than among fe- 
males. Infants, though rarely affected, show a relatively higher death 
rate than older children; the highest mortality figures occur during the 
first five years of life, but for children of all ages 90 per cent. of deaths 
from scarlet fever occur among those under ten years of age. The 
colored child has a better chance of recovering from scarlet fever than 
has the white child. Dublin gives a relative mortality of four to one 
among white and colored children, respectively. We find the death rate 
to be six times greater for the white children than for the colored ones. 

As to functional results, except for the rare instances in which severe, 
and probably improperly treated, aural complications result in impair- 
ment or loss of hearing, there are no indications that scarlet fever—unlike 
typhoid fever—once overcome, leads to any permanent functional de- 
rangement or to a particular susceptibility to other infections, such as 
tuberculosis, ete. 

_ Pathology—tThe gross lesions of searlet fever are few and much 
slighter than might be expected from the oftentimes severe character 
of the clinical features. The principal ones are a more or less marked 
acute dermatitis, and a catarrhal or inflammatory process of the mucous 
membrane of the mouth and throat. This process is seldom gangrenous 
or necrotic, and occurs only in the anginose and diphtheroid cases. It 
rarely involves the larynx. It, however, often extends to the middle ear 
and the nose; from the former it may spread to the mastoids, the menin- 
ges, the brain; and from the latter to the accessory sinuses, especially 
the antrum of Highmore. Congestion may also extend to the esophagus, 
„while involvement of the cervical lymph glands and the surrounding 
tissue may lead to cell hyperplasia, suppuration and gangrene. 

The skin eruption, which sometimes covers the mucous membrane of 
the mouth and throat, is not seen after death. The one constant fea- 
ture which is found at autopsy in all cases of scarlet fever is hyper- 
plasia of all the lymphoid tissues. Other important lesions, due mainly 
to complications of the disease, are degeneration of the parenchymatous 
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organs, the liver, the kidney, and, to a less degree, the muscles of the 
heart which often is dilated and hypertrophied as a result both of the 
searlatinal poison and the kidney involvement. In the severely toxie 
eases with wild delirium there is edema of the brain and evidence of 
meningeal inflammation; splenie tumor is also sometimes seen. In these 
severe eases the rapidly fatal course is no doubt due to the overwhelming 
toxicity of the causative agent of the disease, although other contributing 
factors, such as status lymphaticus, are often noted postmortem. 

CIRCULATORY SysteEM.—The changes in the heart are mainly a fatty 
degeneration of the muscles. Recent studies, however, have shown 
marked pathological changes in the heart ganglia, to which the eardiae 
paralysis in the severely toxic and rapidly fatal cases is attributed. 
In a special study of the myocardium and the heart ganglia in scarlet 
fever, Stegeman found round-cell infiltration in the stroma of the heart 
ganglia constantly present, even from the first day of the disease, its 
intensity being dependent on the severity (complications) and duration 
of the illness. Fatty degeneration and necrosis of the nerve-cells are 
likewise present from the first day of the scarlatina. Nissl bodies, in 
the severely toxie cases with early death, were markedly diminished 
in size and number when compared to the more prolonged cases. In the 
latter (septic and pyemie cases), where death ensued after the fifth and 
up to the thirty-eighth day, the myocardium showed parenchymatous 
and fatty degeneration as well as necrosis. 

According to the studies of Klein and of Pearce (cited by Welch and 
Schamberg), the changes in the lymphatic glands consist of hyaline de- 
generation in the center of the gland in which are found large cells, some 
resembling giant cells and others having transparent vesicular nuclei. 
The sinuses are dilated and contain many endothelial cells lying free in 
the lumina, as well as large and small cells with one or more transparent 
nuclei, some of the cells showing phagoeytie properties. The blood-ves- 
sels are congested, occasionally also showing signs of hemorrhage. 

In the severely toxic form of scarlet fever in which the necrotic 
process in the nasopharyngeal region is the dominant feature, the strepto- 


coccus is recovered from the tissues as well as from cultures of the accu- 


mulations in the mucous membrane, the submucous tissues and the re- 
gional lymph glands. It is conceivable that the organism not only sends 
its toxic products from the throat into the blood stream, but that it may 
also penetrate the vessels and from these enter all other organs which not 
infrequently develop pyemie processes in which pure cultures of strepto- 
cocci are found to reside, and which add to the pathology of scarlet fever. 
Such conditions comprise multiple joint suppurations, abscesses of the 
peri-artieular tissues, muscle abscesses, subcutaneous abscess formation, 
purulent disease of the serous coatings (pericarditis, endocarditis, peri- 
tonitis), etc., all of which have been considered under the complications 
of scarlet fever. 

Pearce, to whom we owe much of our knowledge of the morbid an- 
atomy of scarlet fever, describes the changes in the tongue as dilatation 
of the papillary blood-vessels and lymphatics and leukocytie infiltration 
of the epithelial layers, especially over the papillz and among the blood- 
vessels. He regards the process as an inflammatory one, probably due 
to positive chemotaxis excited by the scarlet fever toxin present in the 
tissues or by the produets of its aetion on the superficial epithelium. 

Respiratory SvsTEM.— The lesions of the pulmonary region, in the 
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cases where it is involved in scarlet fever, are usually those of a broncho- 
pneumonia affecting one or both sides. That they are due to the scar- 
latinal infection is seen from the presence of streptococcus associated 
with staphylococeus aureus. The pleura likewise may be attacked by 
the streptoeoccie infection; the route of infection from the respiratory 
passages to the pleura has been traced by Simonin by areas of hepatiza- 
tion of the tissues. 

Digestive SystemM—Gastro-intestinal Tract—Involvement of the 
eastro-intestinal tract is not one of the features of scarlet fever, although 
in rare instances the necrotic process from the throat has been known to 
extend along the esophagus and into the stomach, causing more or less 
pronounced destruction of the mucous membrane along its route. In- 
volvement of the intestinal mucosa is usually limited to catarrhal enteritis. 

Liver.—Hepatie enlargement is one of the most constant gross find- 
ings in scarlet fever. The icteric discoloration of the skin and the 
urobilinuria, often seen at the height of the exanthem, are undoubtedly 
due to disturbed hepatic function. Histological studies demonstrate a 
constant, more or less marked small-cell infiltration of the connective 
tissue extending to the parenchyma, and in some rare instances, necrosis. 
The latter may, however, undergo regeneration. Interstitial hepatitis, 
lymphatic neoplasms and cirrhosis have also been observed. 

Spleen—The changes in the spleen are generally described as con- 
sisting either of enlargement of the splenic pulp or enlargement of the 
malpighian bodies without increase in the size of the pulp, which in such 
instances has a firm, smooth but not tense capsule. The malpighian 
bodies appear as prominent grayish-white areas against a dark, reddish 
background. When the pulp is enlarged it is soft, and the malpighian 
bodies are indistinct. In stained microscopic sections their centers are 
pale, while the periphery is deeply stained and contains many plasma 
cells. This infiltration of plasma is also observed in all parts of the 
pulp within the blood-vessels and along the trabecule. The center of 
the malpighian bodies consists of more or less fused phagocytic cells— 
masses of endothelial cells from the lymph nodules. 

URINARY System.—The kidneys, of course, occupy a very important 
place in the pathology of scarlet fever. The anatomical changes in 
searlatinal kidney disease are those of an interstitial and a glomerular 
nephritis. In the former the kidneys- are more or less swollen and 
their superficial surfaces dotted with red spots; in cross section a stri- 
ated redness of the dilated cortex is seen, the markings of which are 
ordinarily obscured. Microscopically there is an accumulation of 
lymphocytes, the density of which has a direct bearing on the degree 
of leukocytie infiltration and consequent structural destruction. These 
changes may be present early in scarlet fever, especially in the septic 
cases, without producing any clinical manifestations, but when they are 


diffuse the symptoms are correspondingly intense, and in cases where. 


the entire kidney is affected death may ensue. The glomeruli them- 
selves remain intact. In fact, nephritie foci may persist beyond the 
third week of scarlet fever and clinically present no symptoms of nephri- 
tis without glomerular involvement. Escherick and Schick suggest that 
the cases so often reported of slight clinical symptoms and marked 
renal changes probably belong to this class. 

In the glomerular nephritis, generally regarded as typical of scarla- 
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tinal nephritis, the kidneys, except for a slight edema, appear normal 
at a first glance. Itis only upon careful examination that the glomeruli 
are seen on the cut surface, to which they lend a granular appearance. 
All the glomeruli are affected, but other changes may be slight and un- 
important or altogether absent. 

The first visible signs of pathological changes are thickening of the 
walls and increase in endothelial nuclei of the tubules. This is followed 
later by leukocytic infiltration and displacement of the lumen. The pow- 
erful rush of blood to the glomeruli produced by a simultaneous rise in 
blood-pressure and cardiac enlargement causes distention of the glo- 
meruli. The restoration of the patency of the latter is part of the heal- 
ing process, the blood in the urine being part of the phenomenon, its 


amount serving as a gauge of the progress of the healing. Sometimes 


thrombosis of the eapillaries eauses new obstruetion, with death from 
cardiac paralysis as a possible result. In rare instances diffuse infiltration 
may lead to loss of function of the glomeruli, the formation of adhesions 
and to epithelial proliferation with chronic nephritis as a possibility. 
Escherick and Schick distinguish between septic scarlatinal nephri- 
tis and glomerular nephritis. The septic type forms a part of the general 
septic process and ean be expected to occur where the streptococcic 
infection causes severe necrotic pharyngeal changes. The degree of 
anatomical modification greatly exceeds that of the clinical manifesta- 
tions. The urine contains more or less albumin and nephritie sediment, 
but blood is not visible macroscopically, nor is the urinary output much 
diminished. While the streptococcus is properly regarded as the etiologi- 
eal faetor in this form of nephritis, the histology of glomerular nephritis 
does not justify such a supposition, even though streptococci have been 
recovered from the urine in the latter. Escherick and Schick consider 
the glomerular nephritis to be a so-called toxie or excretory nephritis. 
It is entirely possible, they believe, that streptococci present in the 
blood in late stages of scarlet fever may pass through the diseased kid- 
neys into the urine without contributing to the pathological process in 
the kidneys. This bacteriuria raises the interesting question whether 
or not other mieroórganisms, as well as streptococci, and particularly 
the streptococcus hemolyticus of scarlet fever, can leave the body by way 
of the urinary canals, and suggests the possibility that, as in typhoid fever, 
the urine of scarlet fever may play a part in the spread of the disease. 
While scattered reports in literature indicate such a possible infectivity 
of the urine, there as yet is no accurate demonstration of the fact. 
ENDOCRINE GrANDs.—The endocrine glands are not generally consid- 
ered as contributing to the pathology of scarlet fever, but French writers, 
more especially Hutinel and others, have recently insisted upon the im- 
portance of adrenal and pancreatic insufficiency in the syndrome of 
searlet fever, and in interesting histological studies have demonstrated 
cellular and glandular changes on which they base their claim. Hutinel 
has also observed isolated instances of slight modification of the thyroid 
gland and also one case in which changes in the hypophysis were present. 
Although these changes were always associated with modifications in 
the suprarenal gland, it is conceivable, he thinks, that they may occur 
independently. i ; 
OssEovus AND Nervous SvsrEMS.— The bone marrow in septic cases 
sometimes is found to contain small collections of round-cells and minute 
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streptocoeeie foci, the latter being partly intravascular and partly free 
in the tissue. Jochmann claims, in such instances, to have found strepto- 
cocci present in the spinal cord. 

Broop.—The chief interest in the blood changes in scarlet fever cen- 
ters around the leukocytosis and inelusion bodies. Leukocytosis is al- 
ready noticeable during the incubation period and reaches its maximum 
at the height of the disease. In mild cases it ranges from 17,000 to 34,000 ; 
14,000 to 40,000 in severe cases. Differential count shows also a change 
in the eosinophils. They are either deereased or disappear at the onset 
of the fever, rising later and remaining high until convalescence sets in. 

The chief value of the blood-count is a diagnostie one. Increase in 
leukocytes in a suspected ease of scarlet fever with an ill-defined or 
aberrant rash will serve to distinguish it from measles in which leuko- 
cytosis is not present; or when a person has been exposed to the disease, 
leukocytosis during a possible ineubation period will strengthen the 
suspicion of the existenee of searlet fever. In doubtful eases well-marked 
eosinophilia on the third or fourth day will also be of diagnostie value. 

SxiN.— With few exceptions investigators interpret the skin changes 
in searlet fever as the result of an inflammatory process. According to 
the researches of Pearce, the changes are not pronounced until after the 
third day of the disease; ?.e., from the fifth to the tenth day he was able 
to note marked infiltration of the epithelium and the connective tissue 
with polymorphonuelear leukocytes. The lymphaties were much dilated 
and also contained polynuclear leukocytes. The leukocytie infiltration 
had disappeared from specimens taken on the twelfth day of the disease. 

Rach, in a more recent study of the histology of the skin in scarlet 
fever, describes the process as an acute inflammation with an exudate 
which is at times serous and at others multicellular and hemorrhagic, 
the predominating cells being polymorphonuelear and neutrophile leuko- 
eytes. The inflammation is manifested in the skin by more or less dense 
foci (individual puncte or efflorescences). The favorite site of the punc- 
te appears to be around the orifices of the hair follicles, but they often 
protrude beyond that area, either owing to edema of the underlying 
cutis or to accumulations of the exudate in the epidermis. This fol- 
licular swelling thus represents the anatomical basis for the typical 
searlatinal minute papulous puncte. 

The changes were observed in various stages with gradual transition 
from one to another. The first stage is that of exudation in which 
(a) the exudate leaves the vessels and enters the upper layer of the 
cutis, and (b) enters the epidermis where it accumulates and gives rise 
to the microscopic vesicles, which often are also visible to the naked eye. 
The second stage is desquamation with the shedding of incompletely 
hardened (parakeratosis) particles of epidermis. 

. The fact that the efflorescences in various stages were seen side by 
side indicates that the exanthem develops at successive stages. 

Historical Summary.—The works of Galen, Rhazes and other ancient 
writers contain various descriptions of a disease with throat symptoms 
and a diffuse red eruption suggesting scarlatina, but not until the six- 
teenth century was the disorder differentiated from measles by Ingrassias, 
of Naples. The first accounts of what appears unmistakably to be searla- 
tina are those of Daniel Sennert, of Wittenberg, and his son-in-law, 
Michael Doerring (about 1625). They give us the typical picture of 
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searlatina, the rash, desquamation, joint pains, anasarca and delirium. 
Sydenham (in 1676), however, was the first to present a careful analysis 
of the disease with its medical characteristics and to give it the designa- 
tion scarlatina or scarlet fever. He also differentiated it from measles, 
with which it was constantly being confused. The epidemic which gave 
Sydenham the opportunity for studyi ing scarlet fever in large numbers 
was evidently a mild one, since he believed the disorder searcely deserved 
to be considered a disease. But he was destined to change this belief 
fifteen years later when an epidemic of unusual malignancy, deseribed 
by Mortons, broke out in England. Huxham (1740) appears to have 
been the first to call attention to the importance of angina in the symp- 
tom-complex of scarlatina. 

The disease was common in Europe during the eighteenth century 
and from the middle of that era spread over both hemispheres. Accord- 
ing to Caiger, it first appeared in the North American Colonies in 1735, 
spreading over New England, reaching New York in 1746, thence extend- 
ing to the coast states. By 1791 it made its appearance in the interior, 
reaching Canada and the Northern states during the early part of the 
nineteenth century. South America was not invaded until about 1830, 
and since then the disease has appeared often and at times in severe 
epidemic form, in nearly all of the countries of that part of the continent. 
During the middle of the nineteenth century scarlatina was reported 
from Polynesia, New Zealand, Tasmania, Australia and in distant Green- 
land and Iceland (in 1827 in the latter). 

The disease appears irregularly in epidemies of greater or less viru- 
lence, often extending over a period of years; in large centers of civiliza- 
tion, however, it is always more or less prevalent. 
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CHAPTER XIII 


RUBEOLA 
(Measles) 


By Wiruiam A. Jenkins, A.M., M.D. 


Definition, p. 281—Etiology, p. 281—Symptomatology, p. 283—Ineu- 
bation, p. 283—Invasion, p. 284—Eruption, p. 286—Desquamation, 
p. 288—Laboratory findings, p. 288—Diagnosis, p. 288—Association 
with other diseases, p. 289—Complications, p. 289—Sequele, p. 290 
— Treatment, p. 291—Prophylaxis, p. 291—Curative treatment, p. 
292—Prognosis, p, 298—Pathology, p. 299—History, p. 300. 


Definition.—Rubeola is an acute infectious, readily transmissible dis- 
ease of unknown origin, characterized clinically by a well-marked ca- 
tarrhal process of the mucosa of the upper air passages and a char- 
acteristic exanthem. 

Etiology.—Prepisposine CausEs.—Any constitutional defect, any 
disease process or pathologie change which tends to lower the individual 
resistance constitutes a predisposing factor; likewise any environmental 
factor which would fall below what would be considered the standard 
would be classed in the same category. Exposures to cold, the race, sex, 
soil, altitude, climatic considerations and seasonal changes exert very 
little influence in this disease. 

As to age, the disease is almost unknown under six or eight months 
(there is very little chance for outside exposure during the nursing 
period). An infant may be born with measles, the eruption showing on 
the body at the time of birth, the condition being transmitted through 
the placental circulation, the mother having had it during the later 
weeks of pregnancy. 

From two to twelve or fifteen years of age is the commonest period 
for the appearance of measles. From twenty to forty years the disease 
is fairly common only. Measles is uncommon in old age. (This may 
be partly explained by the fact that in many instances the individual 
has had the disease in childhood.) 

Previous Attacks.—lt is quite possible that an individual may have a 
second or possibly even a third attack of measles. The observers whose 
opinions are most worthy of consideration are agreed on this state- 
ment. It is not, however, at all common. As a rule, one attack of true 
measles confers immunity for life, and it is certain that very many of 
the reported eases of second and third attacks were simply mistaken 
diagnoses. Either the individual had a simple attack of urtiearia, 
erythema, an attack of rubella (German measles) or, as occasionally 
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happens, some fugitive skin irritation or a drug eruption was care- 
lessly spoken of as an attack of mild measles. 

Panum, Rosenstein, Willand and other men who have paid very 
close attention to the exanthemata and have had a very rich experi- 
ence state that they have never seen a second infection of true measles.. 

Exciting Causes—As was stated in the definition, measles is a 
disease of unknown origin, the special organism never having been 
isolated. Extensive examinations of the blood, tissues, secretions and 
excretions have been made. Microscopical examinations and cultural 
experiments have been carried out by experts under the most rigid and 
technical scientific requirements. The results were negative in every 
instance. The causative organisms are found in the blood. We have 
conclusive proof of this in the authentic, recorded cases of experimental 
inoculation, furnished in the literature of the subject. 

Inoculation was first attempted at the direct suggestions of Munro, 
at Edinburgh, in 1758. The method was briefly as follows: Small 
superficial cuts were made across the measles spots in a selected por- 
tion of the body, the subject having a typical case of measles. Clean, 
soft cloths were placed in contact with the above-mentioned cuts and 
were allowed to become soaked with the exuding material. Then, a 
series of small cuts or openings in the skin were made on the arms 
of healthy individuals who had never had measles, and these soaked 
cloths were now loosely bound over the cuts for two or three days. 
Measles usually developed promptly, according to these observers. Cloths 
thus soaked retained their infectious possibilities for about ten days. 
Work of this character was carried out in Italy, England and the United 
States of America, some observers making as many as a thousand inocu- 
lations. The above experiments demonstrate that the disease is a trans- 
missible one, that experimental inoculation is possible, and that the 
specific organism is present in the blood of the infected individual. 

Experimental inoculations were successfully made also with the 
discharges from the mucous membranes of the upper air-passages; in 
fact, speaking from the standpoint of the experimental production of 
the disease, this proved to be the surest and easiest way, and it accords 
with our present-day conception of the chief method of transmission 
of this disease from one individual to another, namely, the secretions 
from the upper air-passages. These early investigators, in their inocu- 
lative experiments, gathered the fresh secretions from the upper air- 
passages of a known case of measles and placed them in contact with 
the upper air-passages of healthy individuals; the disease developed 
promptly in from eight to ten days. Contrary to statements of some 
observers, the consensus of opinion seems to be that the epidermal 
scales and tears do not contain the causative organism, as the inoculative 
experiments recorded along these lines were always negative or doubtful. 

Modes of Conveyance.—In the great majority of instances this dis- 
ease 1s transmitted by a direct or contact infection. There is no doubt 
that its chief method of transmission is by means of the secretions 
of the upper air-passages, Therefore, every object or article which has 
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in any way come in contact with a case of measles has been exposed to 
contamination from these secretions and may therefore carry the disease. 
For example, clothing, playthings, handkerchiefs, towels, fomites of any 
sort may be responsible for transmitting the disease. It is to be remem- 
bered, however, that the organism is not supposed to live on con- 
taminated articles mentioned above longer than ten days. Individuals 
coming into the room and coming into direct contact with the sick 
individual may carry the specific organism of the disease on their per- 
sons and their clothing. 

To illustrate, we have records of a healthy person, e. g., a physician 
visiting and examining a case of measles in an infected locality and 
then traveling for a considerable distance into an isolated community 
and spending the night with a family. After fourteen days measles 
broke out in this household. Later investigation proved the above 
means or route to have been the only possible explanation of the appear- 
anee of the disease. 

Symptomatology.—F or the sake of convenience and discussion, it 
is customary to divide the subject into periods: namely, (1) Ineuba- 
tion; (2) Invasion; (3) Eruption; (4) Desquamation. 

(1) INcuBATION.— The incubative or hatching period embraces the 
interval between the implantation of the causative agent on the selective 
tissue of the host and the manifestation of symptoms. This definition 
will hold good for the ineubative period in all infectious diseases, what- 
ever the location or character of the infection may be. Much needless 
confusion has arisen in medical literature from an improper conception, 
on the part of medical authors, of the true limits of this period. Like- 
wise, this same confusion exists with reference to what is going on in 
the body of the infected individual during this period. 

Many authors in their descriptions of the whole group of the ex- 
anthematous diseases conceive the incubative period as lasting from the 
time the organism gains entrance into the system until the first appear- 
ance of the eruption (exanthem). Such a conception is manifestly 


. incorrect, as it would include the invasional or prodromal symptoms 


as part and parcel of the ineubative period. Again, in cases of known 
exposure (the exact time and the attending circumstances having been 
earefully noted, afterwards proven by the prompt appearance of the 
disease) it is all too common for some over-zealous observers to seize 
upon any small happening, e.g, malaise, headache, slight fever (all 
fugitive in character), or, in fact, any physiological perturbation what- 
soever, and dignity the condition by speaking of it as a symptom of the 
ineubative interval, when as a matter of faet the symptom in question 
was merely a coincidence and might just as well have happened to the 
individual had he never been exposed to an infeetion. 

When disease-producing mieroórganisms (animal or vegetable)—in- 
fectious agents, in other words—gain entrance into the human host, 
they must first find a part or tissue of the body where conditions are 
suitable to their growth and multiplieation, and when they have found 
such a location, the incubation may be said to have begun, and not 
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until then. Now, after the organism is appropriately located, a certain 
amount of time is necessary before the organism can prepare or elab- 
orate a sufficient amount of poison to react on the fluids and tissues of 
the body and thus produce definite symptoms (which is the name that 
we give to such reactions). Scientifically speaking, the above comprises 
the true incubative interval. This period is a variable one and depends 
on the one hand on the amount, character or kind and virulence of the 
invading organisms, and, on the other, on the particular type of tissue 
invaded. Direct inoculations, experimental or accidental, always ap- 
pear to shorten the ineubative interval, because in direct inoculation, 
the microorganism is placed at once in contact with its selective tissue 
and under the most favorable conditions, consequently growth imme- 
diately begins (we skip the pre-ineubative stage). 

Now, when an infection is contracted in the ordinary clinical man- 
ner, the organism has gained entrance into the body, but it may be 
detained in any unfavorable location for quite an appreciable period 
of time (the pre-incubative interval), before it is finally transported to 
its particular selective tissue, where growth readily begins. From the 
foregoing considerations, then, we can readily see that the ineubative 
interval is, clinically speaking, a quiescent period and from the very 
nature of the case there ean be no symptoms in this period. 

Perhaps in the future, when the intricacies of the science of im- 
munology are better understood and the diseovery of new and improved 
methods of investigation have enabled us to serutinize more deeply the 
phenomena of infections, certain serological or cytological phenomena 
may be developed which may be said to constitute symptoms of the 
ineubative interval. At the present time we have no such advanced 
methods or facts. The ineubative period of measles is, therefore, void 
of symptoms. From the standpoint of time, the incubative interval 
of this disease may be said to be from ten to fourteen days. Fourteen 
days seem to be the period of choice with most authors. 

(2) IwvasioN.— When the exciting cause (mieroórganism) of measles, 
after implantation on its selective tissue, has elaborated suffieient poison 
to react on the tissue-cells and fluids of the body, thus causing physio- 
logical perturbation (symptoms), we are confronted by the phenomena 
or symptoms of invasion. The period of invasion (sometimes spoken of 
as the prodromal stage) begins rather suddenly or abruptly and lasts, 
as a rule, three or four days (exceptionally five or six days or even 
longer). The symptoms manifesting themselves during this period may 
be classified or grouped under three heads, viz.: (a) general or systemic 
disturbances, (b) catarrhal symptoms and (c) the symptoms of the 
enanthem. 

(a) General or Systemic Disturbances.—We often notice that there 
is a coated tongue with loss of appetite. The child complains of being 
'"siek at the stomach," with even nausea and vomiting in some cases. 
The patient exhibits a ‘‘desire to lie around’’ and does not feel like 
doing anything—general malaise as we physicians eall it. Headache, 
chiefly frontal in character, is commonly exhibited. Some fever is 
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almost universally present and in typical cases the behavior or curve 
of the fever is definitely characteristic. It begins with the other symp- 
toms of onset and rises to a peak in twenty-four to forty-eight hours 
(usually about the second day). It then remits to rise again to a second 
aeme or high point before or just at the full flush of the exanthem. 
Careful observations compiled from our records of epidemics in child 
institutions, orphan asylums and the like enable us to verify the above, 
for under such circumstances we have competent nurses who may be 
taught to observe and record all symptoms from the most fugitive be- 
ginning prodromal symptoms up to the time the child is discharged. 

This class of work has convinced clinicians that the fever curve of 
measles is prone to exhibit two peaks or high points, one occurring in 
the prodromal state (about its mid-point), the other during the height 
of the eruption. It is likewise a commonly accepted dictum that if we 
take a view of the entire febrile curve of the disease, we will note a 
tendency on the part of the fever to exhibit a slight morning remission 
and evening exacerbation. 

Now and then we may have some enlargement of the lymphatic 
glands about the neck and under the jaw. This, however, is neither a 
characteristic nor a diagnostic feature. In certain severe and malignant 
epidemics, cases are occasionally seen which manifest very grave and 
alarming symptoms, even in this early period, the patient passing 
rapidly into a samnolent or typhoid-like state or even becoming comatose 
with great prostration supervening. It is to be understood, however, 
that the above, while it may possibly occur, is not in any sense to be 
considered as forming part and parcel of the typical syndrome of 
measles. 

(b) Catarrhal Symptoms.—The catarrhal symptoms present them- 
selves early. They are characteristic and are sufficiently well marked 
and constant to be of real diagnostic value. In the first few hours, 
there is a sense of fullness or a stuffy feeling about the nose; sneezing 
may be frequent. The throat feels dry and sore. Next the nasal 
secretions begin, the nose runs, the acrid secretions irritating or even 
excoriating the upper lip. The pharyngeal ring becomes reddened. 
Now we have a typical nasopharyngeal catarrh. At the same time a 
brassy cough (with or without hoarseness) appears. A mild type of 
bronchitis may be present at this stage. 

The ocular conjunctiva begins to show evidence of irritation and 
inflammation. First the eyes hurt and feel as if there were particles of 
dust under the lids. The conjunctiva becomes reddened, photophobia 
develops. Secretion is increased; the lids tend to stick together in the 
morning and in extreme cases the eyes are swollen and blood-shot. The 
eatarrhal symptoms persist throughout the prodromal period. They 
usually increase or become accentuated as the eruption or exanthem 
develops and likewise subside as the eruption subsides. 

(c) The Enanthem (the Internal Eruption) —Usually about the end 
of the second day of the invasional period, on the mucosa of the mouth 
and throat, there appears an eruption. The mucous membrane takes 
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on a dark-red eolor and is much engorged. Dark-red elevated spots 
appear from a pinpoint to a pea in size, most common and most typical 
about the pharyngeal ring, noticeable also on the roof and floor of the 
mouth, and to a lesser extent, on the mucous membrane of the lips and 
cheeks. : 

Very frequently we notice, on the mucosa of the roof and floor of 
the mouth and lips, another type of spots. They are most commonly 
found on the mucous membrane of the cheeks, about opposite the molar 
teeth. These spots are slightly elevated, of a dark-red color and are 
about the size of a pinhead, and the center of each spot is oceupied by 
a minute, white or bluish-white speck. These are called Koplik's spots, 
so named after the physician who first called definite attention to them.* 
Koplik’s spots are hard to distinguish unless one has a very strong light. 
Strong daylight is best. These spots are believed to be present in from 
90 to 95 per cent. of cases. Many authors regard the spots as being 
of great diagnostic value. Still others of wide clinical experience do 
not regard the Koplik’s spots as possessing any especial value from the 
standpoint of diagnosis, claiming even to have found them in other of 
the exanthematous diseases. 

The finding of typical Koplik's spots a day or two before the erup- 
tion, especially in the presence of marked catarrhal symptoms, strength- 
ens the possibility of a pre-eruptive diagnosis. This is particularly 
true if we are dealing with epidemies, if we have knowledge of the 
diseases that are prevalent in given areas, or if we know that there 
has been a definite exposure. In all isolated, sporadie eases, we are 
confronted by a very different proposition. By way of conclusion, then, 
we may say that the finding of Koplik's spots adds another sign to 
the symptom group. It is another bit of evidence, another link in the 
chain, and is of value to just that extent. The finding of the spots 
could never make the diagnosis positive. On the other hand, the 
absence of the spots could never exclude the diagnosis. 

Their time of greatest value is early in the disease, as they appear 
most promptly with the enanthem and tend to change character and 
fade as the eruption comes out. 

We should, perhaps, make mention of the fact that the enanthem 
occasionally spreads by continuity of structures into the larynx, some- 
times producing an alarming edema and even invading the mucous 
membrane of the bronehial tubes. Other observers have reported eases 
of involvement of the mucous membrane of the stomach and duodenum. 

The literature of the subject likewise furnishes reports of a few 
instances of involvement of the mucosa of the rectum and the vulva. 
Care should always be exercised to avoid mistaking thrush, and aphthous 
stomatitis for the Koplik's spots, as either of these conditions may 
occur as an early complication. A consideration of their individual 
distribution and character should, however, prevent error. 

(3) Eruption.—In typical cases, the eruption is prone to appear 
on the fourth day (it ean appear earlier or one, two or several days 

* See article by Koplik, Archives of Pediatrics, Dec., 1896. 
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later). The rash appears first as small red spots (macular, quickly 
becoming elevated or papular) on the forehead and sides of the face 
about the cheek bones, often showing behind the ears. Then the 
neck, chest and trunk are involved, likewise the arms and hands, legs 
and feet are invaded by the eruption. The palms of the hands and 
the soles of the feet may be red and injected, the eruption rarely becom- 
ing papular in these locations; the same may be said of the hairy scalp. 
Usually the rash spreads rapidly, often covering the entire body 
in 24 hours; again it may take two or three days. The small red 
papules quickly increase in size and sometimes coalesce. The individ- 
ual spots may vary in size from a pinhead to a common bean. The 
color commonly deepens and may be purplish or violaceous. The spots 
occur in irregular patches, splotches or clumps over the surface of the 
body. The old writers speak of the patches as having a crescent shape. 
The eruption may be scattered thinly over the body or it may 
thickly stud the entire body. The eruption persists for some days, 
about four or five days or a week on the average. Then it quickly 
fades. The fading process follows the order of the appearance of the 
spots, head first, then neck and chest, body, legs and arms. The deep 
purple of the spots fades and they tend to have a brownish shade; 
slight pigmentation remains for two or three weeks. 

— Variations of the Rash.—Reliable authors have reported cases (ob- 
‘served in epidemics) without a rash. The rash is occasionally very 
slight, lasting only a day or so. It may appear on only a small part 
of the body. On the other hand, it may be unusually prolonged, lasting 
two weeks. In very severe and fatal forms of the disease, the rash may 
be hemorrhagic (black measles). The rash may appear to be under the 
skin, not coming to the surface well. Heat and warmth tend to bring 
out the eruption, while exposure to the cold or even chilling may serve 
to retard its appearance. 

The character of the eruption is modified somewhat by various patho- 
logie states of the skin, namely, eczema, psoriasis, erythema, ete. Re- 
lapses of the eruption are recognized as possibilities. They have been 
observed and recorded occasionally by reliable observers. 

- The progress of the other symptoms during the eruption are as 
follows : 

Fever.—The fever reaches a second peak or high point a few hours 
before or at the time of the full bloom of the eruption. Then it sub- 
sides, usually rather gradually, for two or three days, occasionally 
rather quickly, like a crisis. A big rise in temperature after the rash 
has been out several days most likely means a complication. A few 


red and has a rather mottled appearance. The red color of the erup- 
tion deepens and takes on a purplish shade and becomes markedly 
papular or elevated to the touch. The legs and forearms show the 


= Catarrhal Symptoms.—The catarrhal symptoms of the invasional 
tage are still present and increase. The coryza increases. There is an 
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irritating diseharge from the nose. Photophobia is intense. The eyes 
are likely to be blood-shot. The lids tend to stick together. The voice 
may be hoarse, with a brassy, troublesome cough, with mucous ráles 
present over the chest. A thick tenacious mucus is expectorated. It 
is the rule for the catarrhal symptoms to subside as the eruption dis- 
appears. Their persistence would suggest a complication. The tongue 
is moist and coated usually with a white fur. The appetite is poor, 
there is present some nausea or vomiting and occasionally diarrhea. 

(4) Desquamation.—The subsidence or disappearance of the erup- 
tion marks the beginning of the desquamation period (the convalescent 
state, as it is often called). In a given case, if there are no complica- 
tions, the patient improves rapidly, appetite returns, thirst disappears, 
photophobia is gone, the catarrhal symptoms gradually leave, although 
slight cough, bronchitis and soreness of the throat may persist. A slight 
branny scaling of the skin takes place and in ten days or two weeks 
the patient is well. There is, however, a marked susceptibility to 
external influences in this period. They should be examined and super- 
vised throughout the period. 

LasoRATORY Frnprncs.—The laboratories are well-nigh useless to 
us in this disease. Some authors claim a slight leukocytosis in the 
ineubative period and the first part of the invasion, stating that before 
or as the eruption comes out, the leukocytosis disappears, and we may 
have a leukopenia. They also state that the polymorphonuclear leuko- 
cytes are liable to be increased during the attack, dropping back to 
the normal as defervescence takes place. The blood findings are neither 
characteristic nor dependable. Albuminuria is a common finding and 
the same may be said concerning an occasional east. 

Diagnosis.—The diagnosis is based chiefly on the catarrhal symp- 
toms and the exanthem. <A characteristic exanthem is always the strong- 
est point in the diagnosis of this disease. Second in value is the char- 
acter and behavior of the catarrhal symptoms, plus the enanthem, with 
the accompanying spots of Koplik. The average case of measles, after 
the appearance of the eruption, is not likely to be mistaken for anything 
else. Before the eruption appears, it is always hazardous and difficult, 
and many times impossible, to make a diagnosis. Many shrewd clinicians 
always keep themselves posted as to what infectious diseases are preva- 
lent in certain areas or localities, likewise they keep themselves posted 
regarding the matter of possible exposures on the part of their patients— 
and they use this knowledge in drawing conclusions. 


In isolated, sporadie cases, where no infection, contact or exposure 


can be traced, where the case seems to come out of a clear sky, diagnostic 
difficulties arise. A case fulfilling the conditions mentioned above can 
never be diagnosed positively in the pre-eruptive state. Many cases of 
influenza, in the early stages, present a pieture very like that of the 
prodromal state of measles. In the literature of the subjeet, we find 
instances where physicians have experienced diffieulty in differentiating 
this disease from typhoid and typhus fever, ete. in the early stages. 
The other exanthematous diseases also are a common source of diffi- 
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eulty in the early stage. Drug eruptions and erythemata are some- 
times eonfusing. 

The diagnosis should never be made on one feature alone. The 
ease should be eonsidered in its entirety. In doubtful cases, it is always 
best to wait for the appearanee of the eruption before coming to a 
definite decision. 

Association with Other Diseases.— The association of other diseases 
with measles (a double infeetion), whieh occasionally happens, always 
tends to inerease our diagnostie difficulties as well as inerease the danger 
to the patient. Among those diseases mentioned as having occurred 
rather commonly in connection with measles, we have the following: 
variola, varicella, vaccinia, scarlatina, rubella, typhoid fever, diphtheria, 
whooping cough, ete. The double infection is an accidental one. There 
is positively no relationship existing between the two diseases. No spe- 
cific chemical or biological affinity ean be said to exist. The laws or 


- rules governing the successful implantation of one infection apply equally 


to the other, and in no way whatsoever does the one depend upon the 
other for its presence. The relationship is purely accidental or inci- 
dental. 

Complications.— When any typieal symptom of measles gets to be 
sufficiently severe, or accentuated, as to occupy a position of importance 
in the progress of the ease, that symptom may be spoken of as consti- 
tuting a complication. Likewise when any morbid process or intercur- 
rent disease implants itself on the individual, when that individual is 
already the subject of an attack of measles, the resultant process may 
be said to constitute a complication. 

Tue SkiN.—Miliary vesicles may appear among the papules. Simple 
erythemata or urticarial processes may occur at any time throughout 
the disease. Secondary infections of the papules with microdrganisms, 
commonly staphylococci, may rarely cause a few pustules to appear. 
Chronic skin eruptions, if present, will influence or modify the character 
of the eruption. Among the skin diseases which occasionally compli- 
cate measles may be mentioned eczema, psoriasis, erythema, impetigo, 
pemphigus, ete. 

THE EYvE.—An intense conjunctivitis may appear; edema of the 
lids is occasionally present. Keratitis and iritis are likely to occur in 
serofulous children. Corneal ulcerations, phlyctenular ulcerations and 
granular lids are among the rare complications. The inflammatory 
process may extend and plug the lacrimal gland.  Hordeolum or sty 
and blepharitis marginalis may be present. 

Tue Nose—Inflammations and secondary infections of the nasal 
mucosa occasionally appear. The pharyngeal ring is commonly in- 


flamed. The eustachian tube may become plugged and inflamed, fail to 


drain properly and produce by extension an inflammation of the 
middle ear. 

Tue Ear—Simple catarrhal processes of the eustachian tube are 
quite common. If the patient has enlarged tonsils and adenoids, the 
likelihood is much increased. The eustachian tube does not drain well, 
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the inflammation extends up into the middle ear and the drum may 
rupture. We have a typical ease of otitis media. Measles, according 
to the statistics, causes from 2 to 10 per cent. of the diseases of the ear 
and fully 10 per cent. of all running ears are due to measles. Har 
involvements, therefore, are very common, and through this channel 
the meninges and even the brain substance may be involved. 

THE AIR-PASSAGES—Simple laryngitis, edema of the larynx and 
tracheobronchitis are encountered frequently. Pneumonia, especially in 
poor, impoverished, debilitated children, is one of the commonest, as well 
as the ugliest, complications with which we have to deal. The type is 
most commonly lobular, although the lobar type may occur. Pleurisy, 
empyema and even tuberculosis occasionally present themselves. 

THE GASTRO-INTESTINAL TRAcT.— The frequency of the different types 
of stomatitis has already been mentioned. Diarrhea is occasionally seen 
in epidemics and in severe cases, and even serous peritonitis has been 
described as occurring. It takes place by direct contiguity of strue- 
tures from the inflamed and infiltrated walls of the intestinal tract. 

THe Kipneys.—Albuminuria, a few casts and slight granular or 
cloudy swelling of the special structures of the kidney are quite fre- 
quently present, and occasionally true acute parenchymatous nephritis 
occurs. 

Tug HEArT.—This organ is not commonly involved during the active 
stages of measles. If this organ is involved at all, the disease is most 
likely to occur as a sequel. An occasional tachycardia or other rhythmic 
disturbanee may be present. 

Tue NERVOUS SvsrEM.—The nervous system is not ordinarily affected. 
Such disturbances as do occur are more of the nature of temporary or 
functional aberrations than otherwise. There are a few cases, how- 
ever, in which meningitis, neuritis and brain substance involvement are 
encountered. 

Frequently diphtheria and whooping-cough may be epidemic in the 
same locality with the disease under discussion, hence, either of these 
diseases may complicate measles. 

Sequele.—aA sequela (from sequor, meaning to follow) is a condi- 
tion which arises or persists in the patient after the original infection 
has departed. The following items always exert an influence on the 
character, type and likelihood of appearance of sequele. First, external 
factors, e.g. dampness, unhygienie quarters, undue exposure during 
the early part of the disease in question, lack of treatment, improper 
treatment, ete. Second, internal (or personal) factors, e.g., all unfavor- 
able influences existing in the constitution of the individual: (a) strue- 
tural and functional defects or deficiencies; (b) disease taints (consti- 
tutional dyscrasias), e.g., scrofula, rickets, tuberculosis, chronie Bright’s 
disease, ete.; (c) the character and virulence of the infectious organisms. 

THE AIR-PASSAGES.—Any disease or condition which may appear 
as a complication may likewise appear as a sequel. This is true of all 
infectious diseases. In considering the sequele of measles, the air- 
passages easily take first rank. Laryngitis, bronchitis and pneumonia, 
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lobular or lobar, are quite common. A persistent harassing bronchitis 
is very prone to hang on and give us trouble. Lobular pneumonia is 
exceedingly frequent, especially in young, weak children, as stated above. 
Tubereular engraftment is always a possibility. Empyema occasionally 
appears. 

Tue Ear.—This organ is likely to furnish us with sequela. It has 
been stated that from 5 to 10 per cent. of our cases of permanent total 
deafness and middle ear disease (otitis media) with running ears, are 
directly traceable to an old attack of measles. All too frequently do 
we hear our patients say, ‘‘I have never heard well out of that ear 
since I had measles,’’ or ‘‘That ear has been running off and on ever 
since I had measles.’’ 

THE KipNEYS.—Almost every experienced clinician ean from his ease 
history files, produce a few records of acute Bright’s disease which are 
definitely traceable back to a case of measles. 

Practically all long and severe cases of measles will show a fair grade 
of anemia on making a blood-count. In fact, it is quite within the range 
of possibility for almost any organ or tissue of the body to exhibit 
some impairment as a direct result of measles. For example, a young 
healthy boy 12 years of age developed measles. The family doctor was 
called when the eruption appeared. He prescribed, and left directions 
for the conduct of the case (the boy was not confined to bed). Just 
two weeks from the date of the doctor's visit to the case, he was called 
in again. He found the boy in bed, faee and hands swollen, feet and 
legs swollen as high up as the knees. Pitting on pressure, anemie mucous 
membranes, pain across the back, urine scant, red and cloudy. Exami- 


nation of urine showed: Albumin abundant and hyalin and granular 


easts present. Diagnosis: acute parenchymatous nephritis, following 
measles. Inquiry diselosed the fact that this boy had been playing 
out in the grass in the lot adjacent to the house, in his bare feet after 
the dew had fallen. (The case occurred in the early summer.) 

Treatment.— PROPHYLAXIS.—Our experience in epidemics teaches us 
that this disease is readily transmissible. We have every reason to be- 
lieve that the causative agent is a filterable one. We feel quite sure 
that the disease is transmitted chiefly by the secretions from the nose, 
mouth and throat of the diseased individual. The organism is certainly 
in the blood, and may possibly be in the discharges from the gastro- 
intestinal tract. These latter routes, however, do not furnish a very 
favorable opportunity for transmission from one individual to another. 
It is a fairly sure conclusion that it is chiefly the secretions of the nose, 
mouth and throat, as mentioned above, that we have to watch particu- 
larly. 

The mode of transmission is most commonly direct from person to 
person. We know, however, that it is transmitted indirectly through 
articles, clothing or fomites, recently soiled with the secretions and 
discharges mentioned above. It is more than likely that the organisms 
do not live longer than about ten days on soiled articles or fomites. 
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The disease is communicable from the very earliest catarrhal symp- 
toms (or even before that) until all traces of secretions have disap- 
peared from the nose and throat. 

With the above as a summation of our aetual knowledge regarding. 
the eausative agent, its method of transmission and its period of eom- 
munieability, we may formulate methods of control which will apply 
to the individual himself and likewise the community of which he is 
a member. 

The methods commonly used to prevent the spread of acute infec- 
tious diseases are, in general, about the same everywhere. We ean do 
no better than accept the rules laid down for the control of communi- 
cable diseases in the report of the American Publie Health Association 
Committee on Standard Regulations, appointed in October, 1916. They 
are as follows: 


‘í METHODS OF CONTROL 


* (A) The infected individual and his environment: 


“1. Recognition of the disease: Clinical symptoms. Special 
attention to rise of temperature. Koplik's spots and catarrhal 
symptoms in exposed individuals. 

**2. Isolation: During period of communicability. 

“3. Immunization: Blood serum taken from convalescents, 
when properly safeguarded and prepared, administered imme- 
diately or very shortly after exposure, has been proved to be of 
value in producing temporary passive immunity. 

‘4. Quarantine: Exclusion of exposed susceptible school 
children and teachers from school until 14 days from last ex- 
posure. This applies to exposure in the household. Exclusion 
of exposed susceptible children from all public gatherings for the 
same period. 

'*5. Coneurrent disinfection: All articles soiled with the se- 
eretions of the nose and throat. 

'*6. Terminal disinfection: Thorough cleaning. 


* (B) General measures: 


“1. Daily examination of exposed children or other possibly 
exposed persons. "This examination should inelude record of the 
body temperature. A non-immune exposed individual exhibiting 
a rise of temperature of 0.5? C. or more should be promptly 
isolated pending diagnosis. 

TR Schools should not be closed or classes discontinued where 
daily observation of the children by a physician or nurse is pro- 
vided for. i i 

'^3. Education as to special danger of exposing young chil- 
dren to those exhibiting acute catarrhal symptoms of any kind.’? 


p TREATMENT.—Many cases of measles, even in epidemics, 
are so mild that little or no treatment is required. On the other hand, 
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a given ease or an epidemie may be so severe that it will tax the ther- 
apeutie ingenuity of even the most experienced clinician and give us a 
very high mortality as an end-result. We can, therefore, give no rigid, 
definite, inflexible plan that will apply to all eases. Every case is a 
law unto itself. 

We may as well acknowledge at the start that we have no specifies. 
Sera, vaccines and immunizing agents are (up to the present time, at 
least) useless in this disease. However, in the last few years blood 
serum taken from eonvalescents (when obtainable) has been used with 
encouraging results as an immunizing agent (passive, temporary im- 
munity) and also as a therapeutic agent in the earlier phases of 
the disease. Of course great care must be taken to see that no trans- 
missible disease is carried in the serum. A complete history, physical 
examination and Wassermann test should be carried out on the donor 
in every case before using the serum therapeutically. This phase of 
the subject is promising, but is not as yet on a commercial basis. The 
serum is therefore obtainable only under rare circumstances. We 
likewise have no drug specifics. The treatment is purely symptomatic. 
We shall take the subject up as follows: (1) General management, which 
shall include such measures as would apply to the average ease; (2) 
the treatment of special symptoms (such as are prone to occur in severe 
cases). 

(1) General Management.—The patient should be isolated in a suit- 
able, comfortable room and a fairly even temperature maintained— 
from 65? to 70° F. (18.3? to 21.1? C.). Such arrangements should be 
made as will seeure an adequate supply of fresh air for health and 
breathing purposes. (It is well to remember that fresh air need not 
necessarily be cold air.) The bed-clothing should be sufficient for 
warmth and comfort at all times. The old notion that the patient 
should be placed in a darkened room, for fear of injury to the eyes, is, 
of course, a mistake. If there is a high grade conjunctivitis present. 
with marked photophobia, make use of colored glasses, an eye shade or 
screen. "These measures, however, are rarely necessary. It is best to 
have some fixed rule, applicable to all of the infectious exanthematous 
diseases, as regards antiseptic precautions as applied to the patient 
and all articles which are used by or come in contact with him. Also the 
method of caring for the discharges and emanations of the patient should 
come under the same rule. (See Prophylaxis.) 

The nurse should exercise average care to prevent the possibility 
of carrying the disease to others. After examining a case of measles, 
the attending physician should always wash his hands and apply some al- 
cohol, and before going to see another patient, he should always be out in 
the open for a while. In epidemie work in an institution, he should 
always wear a gown. 

The erroneous notion that water is harmful in cases of measles is 
eommon among the laity. Water may be used freely, internally and 
externally. Every patient should receive a daily cleansing bath of 
warm soap suds and water, throughout the disease. 
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The diet in the average case of measles should be light, nutritious 
and easily digested. If the case is severe and gastro-intestinal symp- 
toms are present, we must modify the diet to meet the requirements 
of the case. Plenty of fluids should be insisted on in all cases. Fruit 
juices and acidulated drinks are commonly acceptable to most patients, 
especially to children. 

In the beginning of the attack, the bowels should be well cleaned out. 
Calomel is one of the best agents for this purpose. It may be used 
alone or combined with other suitable drugs. It may be given in a 
single dose or in broken doses, according to preference. The calomel 
should always be followed in a few hours by a dose of oil or a saline. 
Later an enema will usually suffice to keep the bowels open. 

The upper air-passages should be kept open and clean by the fre- 
quent use of warmed simple antiseptics in the shape of gargles or 
sprays. Solutions containing boric acid [one dram (4.0 grams) to the 
pint], carbolic acid (5 drops to the ounce), and bicarbonate of soda 
fone dram (4.0 grams) to the pint], are good agents for the purpose. 

The eyes should be washed out frequently with a warm boric acid 
solution or a normal saline solution. The presence of a cough will 
sometimes require a few doses of one of the standard (N. F. or U. S. 
P.) anodyne expectorants. 

Many physicians are in the habit of administering a few moderate 
doses of quinin in the invasional or early eruptive stages, partly for its 
influence on the fever and partly, as they elaim, to bring out the erup- 
tion. For the latter effect, many use hot drinks, e.g., hot lemonade, 
afterwards covering up the patient with blankets. 

The writer recalls a justly celebrated pediatrist and medical teacher 
(long since dead) who always gave, as a routine measure throughout 
the disease, what he called his ‘‘fever mixture.’’ It is as follows: 


R 

Sp. etheris Hitrost ses e TO ee ATIS Go]. (O83) 
Potassimacetatigna een eee eee xoig Siem) 
Aq. camphore es : ze z 

Lig. ammoniisacetatis 2.5 190 O (45 e.) 


K ; : 

M. Ft. Sol. Sig.: Teaspoonful in water every four 
hours (for a child under 5 years of age; above 5 
years, increase the dose). 


He claimed that this prescription was of great value in that it low- 
ered the temperature and increased the elimination of waste by the 
kidney route and protected these organs at the same time. 

To relieve the itching during the eruptive and desquamative stages, 
the body should be anointed daily (after the cleansing bath) with } 
carbolized vaselin, 5 drops to the ounce. The period of convalescence 


should always be closely scrutinized for possible eomplieations and 
sequela. 
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(2) Treatment of Special Symptoms.—The Eyes.—The eyes should 
always be kept clean. They should be washed out once or twice a day 
in the average case. A medicine dropper or a piece of absorbent cotton 
. may be used, and plain, warm water, normal saline solution or boric 
= acid solution (2 to 5 per cent. or even a saturated solution) applied. 
| The saturated solution of boracie acid may be used every few hours if 
necessary. If pus is present, a solution of argyrol 10 per cent. to 15 

per eent. should be dropped into the eyes, one or two drops every three 
or four hours, or aecording to indieations. The margin of the lids may 
be anointed with vaselin before the child goes to sleep, to prevent stiek- 
ing in severe eases. 

Nose, Nasopharynz and Mouth—Cleanliness and mild antiseptics 
are always indieated here: first, to inhibit the spread of the disease, 
as the seeretions from these parts furnish the chief mode of the con- 
veyance of the disease; second, and equally important, to prevent com- 
plications. Congestion furnishes mechanical difficulties, e.g., plugging 
of the eustachian tube, and it also favors the implantation of other 
organisms on the part (mixed infection). We readily see, then, how 
important it is to keep these parts clean. In mild cases, simple sub- 
stances used as gargles and sprays (by means of an atomizer) are ef- 
fective, e.g., Dobell’s solution, boric acid, sodium bicarbonate, and 
various other mild antiseptic solutions. 

Chlorazene (chloramin), the new Dakin antiseptic, is being tried 
out rather extensively just now in epidemics in the army camps. It 

- js used in a fresh 1-1,000 or 1-500 solution. It is to be freely sprayed 
into the nose, pharynx and throat every few hours. Pus on the tonsil 
or in the pharynx should be touched with nitrate of silver or other 

— suitable agent. 

The Bowels.—The bowels should be opened at the start with calomel 
and a saline as noted above. The indications after that would depend on 

. the condition of the gastro-intestinal tract. If the tongue is clean and 
belly flat, an enema every other day would suffice. If the reverse of 
these eonditions obtain, there ean be no objeetion to the use of simple 
purgation throughout the disease as needed. Occasionally diarrhea ap- 
pears. When this feature is present, the diet should be modified ae- 
eordingly and the indieated remedies applied. 

Fever—aA moderate degree of fever (103° or 104? F. [39.4° or 40° 
C.]) in this disease holds no especial significance. The temperature 
— tends to reach a high point for only a very short time in most cases (from 
- the last day or so of the prodromal stage until the eruption attains its 
maximum). Hydrotherapy is the best measure, by all odds, to combat 
the fever. Sponging with warm or tepid water is best. The full bath 
is left for extreme cases. Occasionally, just at the highest point of 
—— the fever, when the eruption is just blooming out and the child is rest- 
- less, hot, coughing frequently and delirium seems near, it is legitimate 
to use the following prescription every two to four hours for two or 
three doses: 
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Codeine sulphatis ........ grain 1% (0.008 gram) 
Caffemæ citratisie eS cre grain ss (0.032 gram) 
Acetphenetidini .......... grains iii (0.2 gram) 


M. Ft. Capsule No. 1. Sig.: One capsule every 2 
to 4 hours. This prescription is suitable for a 
child 5 years of age or older. 


One or two doses is usually sufficient to quiet the patient, reduce the 
fever one or two degrees and allow him to fall asleep. Coal tar deriva- 
tives are never used as a routine measure. Prolonged temperature, after 
the eruption is all out, is usually due either to a complication or to 
severity of the disease. Hydrotherapy, stimulants and the proper at- 
tention to the complication present, would meet the demands of the 
case here. 

The Ear—Congestion and infiltration of the eustachian tube, and 
even earache, are quite common as special symptoms, and otitis media 
occurs very frequently. The best treatment is prevention. Spraying 
the nose and throat, relieving congestion and keeping the parts clean 
with chlorazene or other suitable antiseptics is best. If, in spite of 
these measures, there is some earache, dry heat may be tried, applied 
locally, or 5 per cent. earbolie acid in glycerin may be used. A few 
drops of this warmed and dropped into the ear every three or four 
hours is often efficacious. 

If the earache increases in severity, inspect the drum membrane fre- 
quently by means of the head mirror and ear speculum. If the symp- 
toms increase, with marked restlessness and rise of temperature, and 
if the drum membrane is tense, red and bulging, incise it in the lower 
posterior quadrant with a small thin-bladed bistoury (or paracentesis 
knife). After incision the pus, which flows out freely, should be wiped 
out every few hours with a soft pledget of cotton on an applicator. 
After the ear is cleaned, very gently wash out the ear with a small 
rubber syringe, using for the purpose a saturated solution of boracic 
acid in water. If the discharge should suddenly cease, the symptoms 
increase and the temperature jump up, with swelling and tenderness 
appearing behind the ear, the mastoid cells have likely become involved 
and a mastoid operation may be necessary. 

The Skin.—Mention was made above of measures to bring out the 
eruption, e.g., quinin internally, sinapism to the chest, hot drinks and 
blankets, ete. While many of us use such measures infrequently or 
not at all, still we have no legitimate reasons for bitterly eondemning 
them, so long as they do not injure the patient in any way, as it is 
commonly conceded by most clinicians that the case does best in which 
the eruption follows the type in both time and appearance. On the 
other hand, when the eruption is ‘‘driven in,” as the laity say (inward 
measles), i.e., if it fails to come out, the cases are severe and complica- 
tions are more likely to occur. For example, a young child is frequently 
brought to the outpatient elinie of a hospital in bad weather, in the 


DU ASAT 


-— 


TREATMENT 297 


late prodromal stage of measles. (We make a tentative diagnosis at the 
time and the subsequent history of the case verifies it.) The eruption 
is tardy and imperfect and the clinical course of the disease is stormy. 
The intense itching is to be relieved by bicarbonate of soda solutions, 
one dram to the pint, or carbolized vaselin, 5 drops to the ounce. Olive 
oil and oil of eucalyptus, equal parts of each, applied daily, is good 
to relieve the itching and it likewise protects the skin during desqua- 
mation. 

Air-Passages.—(a) Laryngitis—This is a very common symptom in 
the early part of measles. It is very easily recognized by the croupy, 
stridulous character of the breathing and voice sounds. Local appli- 
cations are very efficacious, compresses, either hot or cold. Ice-water 
cloths applied for a few minutes at a time is about the best method. 
Inhalations by means of a croup kettle and tent, of compound tinc- 
ture of benzoin and oil of eucalyptus (of each a teaspoonful to the 
quart of water) are effective. Sprays may be used in the same way. 
When edema of the larynx is present, incorporate in the spray enough 
adrenalin chlorid to make a 1-20,000 solution and use it frequently. 
Scarifying or local blood-letting and even intubation are measures 
that are resorted to in extreme cases. If marked laryngitis should occur 
late in the disease, suspeet diphtheria, and make a diligent search for it. 

(b) Bronchitis.—Mild bronchitis with a dry, troublesome cough is 
often present as a prodromal symptom even. It may persist all the 
way through or appear at any stage of the attack, or even remain as a 
sequela after the attack is gone. The measures mentioned under laryn- 
gitis may be useful in the beginning of bronchitis. Mustard paste, or 
cold compresses alternating with heat, are useful at times. The cough 
which prevents rest and sleep must be controlled. The sulphate or phos- 
phate of codein (grains'/,, 14, or 14, according to age) (grams 0.004, 
0.008 or 0.016) is the most efficacious remedy. 

If the child is old enough to expectorate, we use some of the simflle 
anodyne and sedative combinations of the United States Pharmacopeia 
or National Formulary. A suitable dose of codein may be added to 
each dose of the above, if necessary. In the severer types in small 
children, say under three years, use strychnin sulphate (grains */.49), 
apomorphin hydrochlorid (grains */,.. every three or four hours, with 
nourishing food and support. If the patient is an adult or even an 
older child, use some of the stimulating expectorants, e.g., syrup of hydri- 
odic acid, tablespoonful every four hours. 

Minute amounts of codein may be added to any of the above, if the 
character of the cough demands it. A cough which drags along into 
convalescence and even increases in severity suggests tuberculosis or 
bronchopneumonia. Pneumonia, most commonly bronchopneumonia (oc- 
easionally the lobar type), may occur as a complication of measles. 
(For the treatment of either type, see articles on these diseases. ) 

The Kidneys—Albumin is almost universally present in measles. 
In the adult, casts are frequently found also. True nephritis is a 
possibility at any time. The urine should be kept bland and abundant, 
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which ean be accomplished by protecting the skin and administering 
plenty of fluids, especially water. The ''fever mixture" preseription 
mentioned above is likewise useful. If nephritis arises, the appropriate 
treatment should be administered. 

The Heart.—lt is very uncommon for this organ to be involved by 
the disease under consideration. The average doctor practicing in a 
small place might go a lifetime and never see a case. The man of large 
experience will encounter a case occasionally. The order of frequency 
of involvement of the cardiac structures is as follows: first, endocarditis ; 
second, pericarditis; third, myocarditis. (For treatment, see chapters 
on the Heart.) 

The Nervous System.—The nervous manifestations most frequently 
encountered in measles are physiologie or functional in character. They 
are prone to occur at the aeme of the disease or in severe cases. They 
are usually toxic manifestations, viz., irritation of nerve centers, pro- 
duced by the presence of the toxins of the disease. The patient may be 
restless, highly nervous and tossing about, unable to sleep; occasionally 
he lapses into a muttering, incoherent, semidelirious state. Hydro- 
therapy properly applied usually relieves the above. Sometimes we 
make use of the bromids or the following prescription: 


B 

Codeine sulphatis ........ grain 4g (0.008 gram) 
Catteinm. elUratiss oe grain ss (0.032 gram) 
Acetphenetidini .......... grain iii (0.2 gram) 


M. Ft. Capsule No. 1. Sig.: One every 2 to 4 hours 
for 2 or 3 doses. (This prescription is suitable 
for a child 5 yrs. of age or older.) 


If coma is present, we have passed the above stage. The indications 
nów are to support, stimulate and eliminate. Still more rarely we may 
have meningitis, neuritis, ete. 

Prognosis.—In the average case the prognosis is good. However, in 
view of the special knowledge which physicians have of this disease, 
experience would teaeh us to make a reserved or guarded prognosis. 
By the laity, measles is regarded as a simple disease. Ordinarily they 
will say, expose the ehild and let him have the disease and be done with 
it. Our experience and the trend of the literature of the subject teach 
us to be more careful. 

The mortality varies in different epidemies and the percentages given 
in the textbooks varies anywhere from 3 to 50 per cent. The prognosis 
has always been found to be grave when the disease is introduced for 
the first time into an isolated community. 

To give us some true conception of the possibilities which this dis- 
ease has as regards severity and mortality, it will be profitable for us 
to glance in a eursory way at the history and behavior of some of the 
great epidemics that have occurred in various parts of the world, espe- 
cially in savage and uncivilized lands. (See writings of Hirsch.) An 
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epidemic occurred along the course of the Amazon River in 1749 and 
about 30,000 of the natives died. An epidemic occurred in the Hudson 
Bay distriet in 1846. Fully 50 per cent. of the native Indians had the 
disease severely and the mortality was high. In the Fiji Islands an 
epidemic oceurred (described by Squire and Cruikshank) and 20,000 of 
the natives died, or about one-fourth of the population, roughly speaking. 
The disease was so severe that the natives fled in terror, deserting their 
own sick. Dysentery and congestion of the lungs of the severest forms 
existed as complications. According to the literature in some of the 
_temporary hospitals in the vicinity of Paris (at the time of the Franco- 
Prussian war in 1871) the mortality from measles reached as high as 
40 per eent. Exposure to the elements, unhygienie and unsanitary sur- 
roundings, the absence of proper care, food and medical attention, all 
played a part, of course, in determining the severity of the epidemics 
just referred to. 

The above citations, selected almost at random from the exceedingly 
rich literature of the subject, serve in a very forceful way the purpose 
of impressing upon our minds the possibilities of measles under certain 
circumstances. Furthermore, physicians of the present generation who 
have had opportunities for wide experience in epidemie diseases will 
vouch for the statement that all the terrors and possibilities of measles 
are not confined to the literature of the past. The whole question, 
then, of the prognosis of measles is not so simple a proposition as it 
first appears to be on superficial examination; much depends upon the 
type and character of the individual epidemic. And perhaps still 
more depends upon the attendant circumstances which surround and 
accompany the epidemic. f 

The prognosis is likewise usually bad when this disease breaks out 
in army camps, barracks, prisons, ete. The presence of severe com- 
plications also raises the mortality percentage and adds to the gravity 
of the prognosis. 

Pathology.—There is very little true pathology in this disease and 
that pertains chiefly to the skin and mucous membranes, and even 
this disappears when death occurs. The pathology, therefore, in most 
cases is that, of the complications and sequelæ. There are, however, 
definite changes in the skin and mucous membranes. First, in the 
skin: There is present an hyperemic process of the superficial vessels 
of the skin with dilatation and extravasation of blood elements. A round- 
celled infiltration takes place, the sweat and sebaceous glands are dilated 
and their coils are packed with round cells. Small hemorrhages may 
occur and colloid degeneration of cells takes place, which is supposed 
to account for the appearance of the papille. There is likewise a 
eatarrhal process of the mucous membranes, namely, hyperemia and 
extravasation of blood elements, denuded epithelium, the presence of 
blood-cells and possibly minute ulcerations. The so-called black or septic 
types of measles are most likely due to an hemolytic streptococcus. 
They are characterized by rapid blood disintegration, marked sub- 
entaneous hemorrhages with such parenchymatous changes as are found 
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in grave septic processes, e.g., in the liver, spleen, kidneys and possibly 
even the heart. 

History.— This disease comes to us out of the remote past; its origin 
reaches back perhaps into unknown antiquity. It occurred in epidemic 
form throughout Asia and Europe and was carried to America by the 
early settlers. Thence, by the streams of exploration, immigration and 
commerce, it spread to South America, Africa, Australia and even to 
the Islands of the Sea. The etymology of the term ''measles"' is not 
well nor definitely worked out. The following are some of the sources 
to which it is traced: From ‘‘Maselen’’? (Dutch); from ''Masern"' 
(German); from ‘‘masura’’ (Sanskrit), masura meaning spots; and 
from ‘‘maselen’’ (Fourteenth Century English), ete. 

What appears to be a fairly intelligible description of both measles 
and small-pox was first found in the writings of one Ahrun, a native of 
Alexandria, a physician by occupation (and a priest also, it seems), 
A. D. 610 to 641. The first approximately adequate description of 
measles is accredited to Rhazes, A. D. 900, and about equal eredit 
is given to Avicenna, A. D. 980 to 1037. Rhazes called the disease 
'hhasbah"' and indicated its separation from smallpox. Wither- 
ing definitely distinguished measles from small-pox in 1792. "Thomas 
Sydenham (an Englishman) by his brilliant artieles drew a distinct 
line between searlet fever and measles in 1655. 

The term ‘‘rubeola’’ (meaning red) is from the Arabie and was sup- 
posed to have been applied first by Haly Abbas in the latter part of the 
tenth century. This appellation was in turn replaeed by the term 
**morbilli" (Italian), meaning little disease (as compared to small-pox 
with which it was at that time so frequently confused). The term ‘‘mor- 
billi remained in use until well along in the Eighteenth Century, when 
Sauvages suggested a return to the use of the term ‘‘rubeola,’’ which sug- 
gestion was adopted by Cullen and Willan. The term ‘‘rubeola’’ is now 
the recognized and aecredited name for this disease among all English- 
speaking races. 
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Definition.—Rubella may be defined as an acute, specific infectious 
disease of unknown origin, characterized by a rather long incubative 
period, short or absent prodromes, mild faucial eatarrh, enlargement of 
the cervical glands and a polymorphous eruption. 

Etiology.—Just as in the case of rubeola, so in this disease we may say 
that climate, season, altitude, soil, sex, race and heredity seem to exert 
little if any influence. Exposure to cold lowers resistance and thus acts 
as a predisposing factor. The same may be said of overcrowding, filth, 
lack of light and poor hygienic surroundings generally. Rubella is 
essentially a disease of childhood; it is uncommon during the nursing 
period; fully 75 per cent. of the cases occur under 15 years of age. 
The disease is rare after puberty, and almost unknown after forty. (One 
or two cases reported in the literature at 70 years.) Clinically speaking, 
one attack of this disease is supposed to confer immunity. As a rule, we 
look upon the report of second attacks as mistakes in diagnosis. (Sec- 
ond attacks are possible, but their occurrence must certainly be very 
rare.) The organism producing this disease has never been isolated. 
The chief mode of conveyance is by direct contact. Individuals coming 
in contact with the disease may act as carriers, even when they do not 
contract the disease themselves. Towels, clothes, handkerchiefs, bed- 
clothing, ete., coming in contact with and having been soiled by the 
patient are capable of carrying the disease. The chief clinical method 
of conveyance of this disease is undoubtedly the secretions from the 
mouth, nose and throat. 

Symptomatology. We shall consider the symptoms under the fol- 
lowing heads: (1) Incubation; (2) Invasion; (3) Eruption; (4) Des- 
quamation. 

(1) IncuBation.—When we attempt to fix a definite and scientific 
time-limit for the ineubative interval of this disease, our difficulties are 
many and serious. In the first place, it is highly probable that the pre- 
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ineubative interval may be rather long in this disease, i. e., the specifie 
organisms may gain entrance into the system but may remain localized, 
say in the mucosa of the bronchial tubes, before they invade the general 
system via the systemic circulation. They have not as yet reached 
their especial selective tissue. The true incubation has not begun. 
Secondly, the prodromal period of this disease is notoriously untrust- 
worthy. It eludes all of our attempts to classify it definitely. Occa- 
sionally, though infrequently, it may last three or four days. More 
commonly it lasts only a few hours. In many instances it is apparently 
absent altogether. This difficulty is a real one and helps to make our cal- 
culations untrustworthy. Again it may be that the life-cycle of the 
causative organism is unusually long as compared to the life-cycle of 
some of the other infectious agents belonging to this group. To illus- 
trate, the life-eyelo of the scarlet fever organism (reasoning from clini- 
eal grounds) must be quite short, while in the ease of the disease under 
discussion the life-cycle may be long. We frequently have opportunity 
(especially in epidemics) to note that a healthy child was definitely 
and positively exposed to this disease at a certain time, and we may note 
the appearance of the first symptoms. This is about as close as we 
ean get to the problem. Even this procedure does not take into account 
the possible error due to the variability of prodromes. A series of 
successful artificial inoculations, carried out according to rigid scien- 
tifie requirements, would help us to some extent in our difficulty, but 
we have no such data. By common agreement the time-limit of the 
incubative interval of rubella is placed at from two to three weeks. 

(2) INvASIONAL OR PRODROMAL STAGE.—There is no such thing as 
a definite characteristic group of symptoms pertaining to this period. 
As a general rule the symptoms are mild in character and of short 
duration—12 to 48 hours—rarely 48 hours or longer; e.g., the child does 
not feel well, a slight headache is complained of, and if the temperature 
is taken at this point we usually find a slight rise present (99° or 
100? F. [37.2? or 37.8? C.]). There is a fairly constant and definite 
enlargement of the lymphatic glands about the neck, the posterior auric- 
ular, anterior eervical, the submaxillary or all of these groups may be 
involved. Occasionally a sore throat presents itself, or it may be a mild 
conjunctivitis; again hoarseness with a brassy cough (mild bronchitis) 
may present as a prodromal symptom. 

A strong, healthy, robust child may not complain at all. The symp- 
toms are overlooked. Hence, some authors speak of cases without prodro- 
mal symptoms, the rash being in such eases the first symptom to present 
itself. The writer, in his experience with epidemics of rubella occur- 
ring among children in an institution, has taken occasion to watch and 
tabulate, with the assistance of a trained nurse, the symptoms of the 
prodromal period. The method pursued was as follows: After the 
appearance of a case of this disease, all of the exposed children (eating 
at the same table and playing and sleeping in the same dormitory) were 
inspected, interrogated, their throats examined and temperatures taken 
daily up to the time of the appearance of the eruption; with this method 
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symptoms were unearthed that under ordinary circumstances would 
have passed unnoticed. The commonest symptoms noted in mild cases 
were headache, slight malaise, enlarged glands, and some temperature. 
It was astonishing how frequently we found (12 to 24 hours before 
eruption) a temperature of 99° or 99°, F. (37.2° or 37.2?, C.), 
practically never over 100° F. (37.8? C.). The prodromal period may 


| be prolonged, e.g., cough and hoarseness with bronchitis and a tempera- 


ture of from 100° to 103° F. (37.8? to 39.4? C.) may be present for 
two or three days before the eruption comes out. Very rarely we en- 
counter an instance in which general or systemie symptoms are pro- 
nounced and severe in the prodromal stage. There is always some 
redness and eongestion about the mucosa of the upper air passages, with 
a tendency to the appearance of some irregular slightly elevated red- 
dish spots (the enanthem). This latter, however, is in no wise char- 
aeteristie. Finally, it is to be remembered that any symptom of rubeola 
(measles) in the prodromal stage may be duplieated by rubella in the 
same stage. Fortunately, however, in rubella the given symptom is 
mueh milder and there is no definite and charaeteristie group of symp- 
toms. 

(3) Eruption.—The eruption of this disease usually appears 
promptly after 24 hours (or rarely 48 hours) of mild prodromal symp- 
toms. Many authors speak of it as the first symptom to appear. More 
properly speaking it is often the first symptom to attraet attention. 
Whenever we have a definite eruption it is practically certain that 
some mild prodromal symptoms were present, although they may have 
been overlooked or disregarded. The mild erythematous reddening or 
suffusion of the face which is so common in measles a few hours before 
the appearance of the eruption, never appears in rubella. The erup- 
tion comes out promptly, showing first about the face, then the trunk, 
next the arms and legs, the order of the appearance of the eruption 
being practically the same as it is in measles. The eruption passes 
from the macular to the maculo-papular (sometimes entirely papular) 
stage, the individual spots are from a pinhead to a split pea in size, 
usually smaller than the spots of measles. As a rule, the spots are more 
discrete; there is not much tendency to confluence. The color is usu- 
ally not so bright a red—more of a faded rose. The eruption covers 
the body quickly, usually in 24 hours, rarely over 48 hours. Likewise 
the spots fade rapidly, beginning about the face first, thence on down 
the body, following the order of the appearance of the rash. Often- 
times the spots are fading on the face when they are at their height 
on the legs. The duration period of the rash is in the average case 
three days. (Often a shorter period, rarely a longer one.) 

The above is a fairly accurate picture of the average rubella eruption. 
Let us now turn our attention to some of the anomalies or irregularities 
of the rash of this disease. The eruption is sometimes fugitive in charac- 
ter or even absent; only a few spots may show on the chest or back, 
quickly fading. Cases reported in which there was no definite eruption 
discoverable are certainly well authenticated. It is not uncommon in 
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epidemics where a number of children are taken sick at about the same 
time, most of them showing the usual eruption. To note a case with 
malaise, enlarged glands, slight fever and some catarrhal symptoms 
without eruption, under the circumstances mentioned above, there can 
be no reasonable doubt as to the diagnosis; however, another possible 
way of accounting for this rare condition presents itself—as the eruption 
is fugitive in character, lasting only a few hours, the physician did not 
get an opportunity to see it. If the ease should occur in the physician’s 
own family, where opportunity would be afforded to examine the naked 
body, of the child daily throughout the illness, it is more than likely 
that some spots would have been detected at some time. The eruption 
may bloom out all at once, occurring on all parts of the body simul- 
taneously. Occasionally the eruption may show only on one area or part 
of the body, e. g., the chest. The rash in this disease shows no special 
tendency to become congregated into clumps or blotches.  Relapses 
or recurrences in which a second or even a third crop of eruption comes 
up are occasionally encountered, the interval being usually from a few 
days to two weeks. 

We noted in the definition of rubella that the disease was character- 
ized by a polymorphous eruption. Accordingly some authors mention 
the morbilliform type. (the type which resembles measles). This is the 
common type, and it must be admitted that rubella does seem to bear 
some close relationship to measles. Many of the older writers were of 
the opinion that rubella was a sort of hybrid form of measles. 

Next we read of the scarlatiniform type, where the eruption very 
closely resembles scarlet fever, rendering diagnosis difficult in some 
instances. We note in the literature of the subject reference made to 
observers who thought that rubella might be a mixture of measles and 
searlet fever (so-called mixed type), with mention of particular cases 
in which the eruption resembled measles on one part of the body and 
scarlet fever on another. Regarding this phase of the subject, we may 
safely make the following generalizations: First, that in the greater 
pereentage of all eases, the eruption resembles very closely that of 
measles; second, that the cases in which the eruption resembles that of 
scarlet fever (to the degree that diagnosis becomes difficult) are to be 
considered as relatively rare, although we must admit that we do see 
fairly frequently cases in which the spots are wholly macular, of a 
faded or wild rose color (not the fiery red of scarlet fever), varying in 
size from a pinhead to that of an adult's finger-nail. 

The progress of other symptoms during the eruptive stage are as 
follows: 

Fever.—1t is quite characteristic in the eruptive stage to have some 
temperature, although often slight (rarely over 100° F. [37.8? C.], but 
occasionally reaching 102° or 103° F. [38.9? or 39.4° C.]), and of short 
duration. This fever has no characteristic curve and no peaks or high 
points. The temperature usually shows in the prodromal stage and 
tends to rise slightly until the eruption reaches ‘its aeme, then 
quickly declines coincidently with the eruption. The above is the 
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usual eourse. If we have eomplieations, or if the individual resistance 
is poor, or the infeetion severe and the disease prolonged, the fever 
behaves aecordingly. i 

Catarrhal Symptoms.—Catarrhal symptoms, if present in the inva- 
sional period, persist throughout the eruptive period or even longer; 
or they may first present themselves with the eruption and remain 
after it has faded. A coryza of the nasal passages, redness and sore- 
ness of the throat, laryngitis, slight hoarseness and mild bronchitis 
constitute the symptoms commonly seen under this heading. The eye 
ordinarily escapes. It may be slightly reddened; some epidemics are 
reported in which a rather severe conjunctivitis was a prominent symp- 
tom. Therefore, concerning the catarrhal symptoms, we may say that 
it is possible to have in this disease any catarrhal symptom that is 
found in measles; likewise its grade of severity may be the same. Rarely 
do we have a group of symptoms. It may be the eye, the nose, the 
pharynx or the bronchial tubes, any one of these singly. Frequently 
catarrhal symptoms are slight or absent, and they are never sufficiently 
dependable to be of diagnostic value in this disease. 

Glandular Enlargement.—Enlargement of the posterior auricular, 
anterior cervical or submaxillary glands, any one or all of these groups 
may participate in the process. Some enlargement is present in from 

-50 to 75 per cent. of all cases of rubella. (Some observers say 90 per 
cent.) This symptom shows during the invasional stage and lasts 
throughout convalescence, sometimes even longer. These glands gen- 
erally undergo resolution, rarely do they suppurate. When suppura- 
tion does take place it is the result of mixed infection. In a few instances, 
in severe cases, the glands of the axilla and groin have participated 
in the enlargement. Enlargement of the cervical glands is sufficiently 
characteristic of this disease to be considered a symptom of diagnostic 
importance. 

(4) DESQUAMATION.—Às the eruption fades, usually the accom- 
panying symptoms likewise disappear, and these events bring us to the 
threshold of the period of desquamation. It is unusually short and 
uneventful. In the average case the skin shows a type of discoloration, 
often having the appearance of a brownish stain (the remains of the 
eruption). This stage lasts two or three days in very mild cases and 
a week or ten days in severer cases. The phenomena of this period will, 
of course, vary with the severity of the disease and particularly with the 
amount and type of the eruption. A marked eruption will show con- 

- siderable discoloration of the skin and most commonly a fairly per- 
ceptible branny or scaly desquamation. With a milder character of 
eruption, the desquamation is less marked or imperceptible. The en- 
largement of the cervical glands remains throughout this period and 
sometimes considerably longer. 

Diagnosis.— The diagnosis in the average or type-case of rubella 
is to be made in the main by consideration of the following points: 

(1) the absence or mild character and short duration of the prodromal 


stage; (2) the characteristic enlargement of the cervical lymphatics; 
VOL. IIL—20. 
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(3) the eruption—its rapid appearance, its polymorphous character 
and its rapid subsidence; (4) the extremely mild character and short 
duration of the whole process, and its comparative freedom from com- 
plications and sequela. The laboratory does not furnish us with any 
data of importanee in making the diagnosis in this disease. Diagnosis 
in sporadic cases is sometimes entirely impossible. For the differential 
diagnosis between rubeola, rubella and scarlet fever, see the accom- 


panying table. 


DIFFERENTIAL DIAGNOSIS OF RUBEOLA, RUBELLA AND 


SCARLET FEVER 


RUBEOLA RUBELLA ScARLET FEVER 

PERIOD OF 10 to 14 days. 14 to 21 days. 2 to 5 days. 
INCUBATION. 

Coryza of upper air-pas- Often absent (?) mild Short duration; head- 
PRODROMAL sages (marked). Cough, | catarrh, sore throat, cervi- | ache, hig temperature, 
SYMPTOMS. conjunctivitis, moderate | cal glands enlarged al- | sore throat, rapid pulse. 

fever. most constantly. 

TIME OF 4th day (rarely later) on 2nd day. Face or upper 24 to 48 hours; neck and 
APPEARANCE | the face and neck. part of trunk. chest. 


OF ERUPTION. 


APPEARANCE 


Macule then papule size, Eruption polymorphous. Punctate, intensely red 
AND DEVELOP-| split pea to that of a bean. | Common type; resemble | or fiery red. Slightly 
MENT OF olor—red, changing to a | measles; spots are not so | rough to the touch. Con- 
ERUPTION. dusky or violet shade; spots | red nor so large, evenly dis- | fluent, appears continuous 


show in groups or clusters. 
The eruption shows over 
entire body (usually). Dur- 
ation 4 to 5 days. 


tributed—no groups nor 
clusters. 2nd type macular, 
faded rose color; size, pin- 
head to finger-nail. Erap 
tion disappears in 2 to 
days. 


ERUPTION OF 


Well-marked and char- 


Slight maculo-papular- 


(a reading glass will show 
tiny points of white skin all 
through the eruption). Re- 
gion of mouth and nose free 
of eruption. 


Sore throat, tonsils en- 


Mucous acteristic, especially *Kop- | enanthem, about same time larged. "Strawberry 
MEMBRANES. | lick’s spots." Small pin- | as skin-rash (or slightly | tongue." 
head-sized, reddish spots | before, neither character- 

capped by minute bluish- | istic nor diagnostic). 

white points, shown best on 

cheek opposite molar teeth. 

Present 24 to 48 hours be- 

fore skin rash. 
CONSTITU- Proportionate to severity In average cases, very Usually severe; all symp- 


TIONAL SYMP- 


of eruption. 


little if any. 


TOMS. eruption. 

FEVER. Fever-curve has two Very slight as a rule, be- Usually high; appears 
peaks or high points, one | ginning a few hours before | even before the rash, rises 
about the middle of the the rash; reaches its highest | with the rash and constitu- 
invasional period; the other | point as rash comes out. tional symptoms and usu- 
at the full bloom of the rash. ally disappears with them. 

DESQUA- Branny scales, the rule Usually hardly percep- Begins in 6 to 10 days. 

MATION. being 5 to 7 days. tible; may show as fine | A characteristic symptom. 

scales. 3 to 5 days. Occurs as flakes or strips, 
sometimes even casts. 
There may be 2 or 3 crops 
of it. 

COMPLICA- Air-passages, ear, eye, In the average case, none. Nephritis; ear, throat. 

TIONS AND kidneys. 

SEQUEL. 

INOCULA- Secretions from the nose, Secretions from the nose, Secretions from the nose, 

BILITY. mouth and throat. mouth and throat. mouth and throat. 


The blood 


The blood 


toms increase with tt e 


he bl 


Complications and Sequele.—In this disease complieations and 


sequel: oceur infrequently. 


It is the rule for cases to recover promptly 
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without further difficulty. Speaking, then, from a broad clinical stand- 
point, we have only a very small percentage of complications and 
sequele. A debilitated condition, a severe epidemic, exposure or lack 
of attention during the attack, all favor the development of compli- 
cations and sequela. The following are some of the conditions occa- 
sionally encountered: (a) in the mouth and throat: stomatitis, tonsillitis, 
pharyngitis, eatarrh of the eustachian tubes with ear-ache and pos- 
sibly otitis media; (b) in the air-passages: laryngitis, bronchitis and 
pneumonia ; (c) in the nervous system in malignant cases we occasionally 
have high fever, rapid prostration and convulsions or delirium; (d) in 
the urinary system: attacks of true nephritis are occasionally eneoun- 
tered as sequels of this disease. 

Treatment.—ProrHyLaxis.—Our experience in epidemics teaches us 
that this disease is readily transmissible. We have every reason to 
believe that the causative agent is a filterable virus. We are quite 
sure that the disease is transmitted chiefly by the secretions of the nose, 
mouth and throat of a diseased individual. The mieroórganism is cer- 
tainly in the blood. It is a fairly sure conclusion, however, that it is 
chiefly the secretions of the nose, mouth and throat that we have to watch 
in particular. The mode of transmission is most commonly direct from 


person to person. We know, however, that it is transmitted indirectly 


through articles, clothing or fomites recently soiled with the secretions 
and discharges mentioned above. It is probable that the organisms do 
not live longer than about 10 days on the soiled articles or fomites. 
Some authors claim that the organisms may live as long as from 20 to 
30 days on soiled articles, as, for example, bedding. 

The disease is communicable from the very earliest catarrhal symp- 
toms (or even before that), until all traces of secretions have disap- 
peared from the nose and throat. 

With the above as a summation of our actual knowledge regarding 
the causative agent, its method of transmission and its period of com- 
municability, we may formulate methods of control which will apply 
to the individual himself and likewise to the community of which he is 
a member. 

The methods commonly used to prevent the spread of acute infec- 
tious disease are, in general, about the same everywhere. We can do 
no better than aecept the rules laid down for the eontrol of com- 
munieable diseases in the report of the American Public Health Asso- 
ciation Committee on Standard Regulations Appointed in October, 1916. 
They are as follows: 


* METHODS OF CONTROL 


* (A) The infected individual and his environment: 

“1. Recognition of the disease: Clinical symptoms. 

*9. Isolation: Separation of the patient from non-immune 
children and exelusion of the patient from school and publie 
places for the period of presumed infeetivity. 

3. Immunization: None. 
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“4, Quarantine: None except exclusion of non-immune chil- 
dren from school and publie gatherings, from the eleventh to 
the twenty-second day from date of exposure to a recognized case. 

*5. Concurrent disinfection: Discharges from the nose and 
throat of the patient and articles soiled by discharges. 

**6. Terminal disinfection: Airing the clothing. 

* (B) General measures: None.’’ 


CuRATIVE TREATMENT.—Generally speaking, this is a very simple 
matter; little if any treatment is required in the majority of cases, 
as the child is not sick enough to go to bed. In the average case, 
a child should be confined to the house, the bowels should be opened 
with broken doses of calomel followed by a saline. The diet should be 
modified according to the severity of the case. Water should be taken 
freely at all times, and the body should be kept clean by a daily bath. 
Protect the skin by anointing daily with carbolized vaselin (carbolic 
acid drops 5 to vaselin 1 oz.) or oil of eucalyptus and olive oil, equal 
parts of each. During the three or four days of active symptoms in this 
disease, many clinicians are in the habit of using (especially in young 
children) sulphate of quinin disguised in chocolate syrup (strength 
grains ii or iii of quinin (0.13 to 0.2 grams) to a teaspoonful of 
syrup). Dosage is a teaspoonful every four hours. If the urine is 
scanty and red and there is pain in passage, the following prescription 
will be found benefieial : 


R 
Sp, ætheris mibrosb e c T T Í.o n (8!ce.) 
Potassit acetatis: v eee RN TERMS 5 ii (8 grams) 


Lik. ammonii acetatis] .. rl - 
À ZUR US f 3 iss (45 c.c.) 
Aq. eamphorz | 
M. Ft. Sol. Sig.: Teaspoonful in water every four 
hours. 
(Suitable for a child 4 to 8-years of age.) 


For the treatment of special symptoms see similar heading under 
measles. 

Prognosis.—' The prognosis in this disease is, generally speaking, 
good. It is the simplest, and, from the standpoint of elinieal mani- 
festations, the mildest of the aeute exanthematous diseases. Deaths in 
uncomplicated cases occur with extreme rarity. The simple character, 
mild symptoms and the short duration of the average case of rubella 
constitute one of its danger points. The child is not sick enough to go 
to bed; the eruption is fugitive, lasting only a day or so; the family in 
many instances do not call a physician to see the case, they make a 
diagnosis from other cases in the neighborhood. Such cases are not 
properly cared for; they are not put to bed, often not even confined to 
the house. They, perhaps, are allowed to play out of doors constantly 
and are exposed, get chilled, ete., and in about two weeks the family 
doctor is called. He finds that the child has an acute endocarditis, or 
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otitis media or an acute parenchymatous nephritis. When the disease 
occurs in an epidemic form among poor and ignorant people who live 
amid unhygienie and unsanitary surroundings the prognosis increases 
in gravity and the mortality is correspondingly higher. The presence 
of severe complications and sequele increases the gravity of the prog- 
nosis. Some epidemies have been reported with a death rate of from 
2 to 4 per cent. : 

Pathology.— This disease has no characteristic pathology. The erup- 
tion was fully described above, likewise the characteristic catarrhal proe- 
esses which are prone to occur in the mucous membranes of the respira- 
tory and gastro-intestinal tracts are analogous to those which occur in the 
same anatomical situation in rubeola, though as a rule they are much 
milder. They have received attention under the proper headings. The 
pathologic changes found present in complications and sequele do not 
per se belong to this disease. They are discussed elsewhere. 

History.— The history of this disease is shrouded in confusion on 
every hand. There is hardly any disease concerning which the opinions 
of competent and careful clinicians show such a great degree of variance. 
Many have denied the very existence of this disease; others regard it as 
a form of attenuated measles, still others as an hybrid of measles and 
scarlet fever. 

The epoch-making work of certain observers has given us a clean-cut, 
universally accepted clinical picture of measles and scarlet fever. No 
such results, however, have been attained in the ease of rubella. Every 
symptom of the disease is subject to great variation. The rash, the 
strongest and most prominent symptom of the disease, is no exception to 
the above rule. In fact, the multiform character of the rash has always 
proven to be a universal stumbling-block. Certainly the type resembling 
measles (rubeola-form or morbilli-form type) is by all odds the com- 
monest. The macular type (the spots varying in size from a pinhead 
to that of an adult finger-nail, and exhibiting a faded or old-rose color) 
may some day be distinguished as a separate disease. Dr. Clement 
Dukes, an English physician, in July, 1900, described what he called 
‘the fourth disease." His views are noted by almost every writer, but 
accepted as proven by none. Bergen, a German physician, in 1752, was 
undoubtedly one of the first men to present the claims of this disease 
as a distinct entity. Sufficient grounds for establishing this as a fact is 
commonly accredited to Maton, an English physician, who, in 1815, 
pointed out the pertinent facts—that one attack of this disease fur- 
nished immunity ; it did not, however, protect the individual from either 
searlet fever or measles and, conversely, having had scarlet fever or 
measles or both, did not protect against this disease. Rubella occurs 
in epidemics, and, as is often the case under such circumstances, pre- 
sents fairly constant characteristics. The name rubella (diminutive 
for rubeola) was first proposed by Veala in 1866. The Germans still 
give to this disease the name of rubeola. Among English-speaking peo- 
ples the correct scientific term for the disease under diseussion is 


rubella. 
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| CHAPTER XV 


PAROTITIS EPIDEMICA 
(Mumps) 


By WiLLIAM A. Jenkins, A.M., M.D. 


Definition, p. 311—Etiology, p. 311—Symptomatology, p. 312—Period 
of incubation, p. 312—Invasion, p. 313—Progress, p. 314—Anoma- 
lies or irregular types of mumps, p. 314—Consideration of special 
symptoms, p. 315—Laboratory findings, p. 317—Diagnosis, p. 317 
—Differential diagnosis, p. 318—Complications, p. 318—Sequele, p. 
321—Treatment, p. 322—Prophylaxis, p. 322—Curative treatment, 
p. 323—Convalescence, p. 326—Prognosis, p. 326—Pathology, p. 
326— History, p. 327. 


Definition.—Parotitis epidemica is an acute specific infectious dis- 
ease of unknown origin, characterized clinically by an involvement of 
the salivary glands, chiefly the parotid, and a tendency to invade 
glandular struetures elsewhere in the body, especially the glands of 
the genital tract, notably the testes in the male. 

Etiology.—(1) Prepispostine CavsES.—Cold, climate, season, altitude, 
soil and race seem to exert no influence whatever as predisposing factors. 

Sex.—As a rule, most authors say that mumps is more frequent 
among males; we must remember, however, that most of our statisties 
are taken from male schools or from army barracks and camps. If 
we take a view of the disease in its entirety and consider epidemics 
everywhere, it is doubtful if we can substantiate this assertion. 

Age.—Cases have been reported in which a child was born with 
mumps in an active stage, as, e.g., a ease, where the mother developed 
mumps at the eighth month of pregnancy and her child, born at full 
term, had enlargement of the parotids and difficulty in swallowing. In- 
stances of this sort are, of course, rare. The disease in this instance 
had been transmitted through the placental cireulation. Mumps may 
be said to be rare under four years. The period from four to fifteen 

years is the most favorable time for this disease to appear. This is 
especially true in civil practice. Cases in young adults are fairly 
common in the epidemic form in schools and army camps, but rela- 
- tively uncommon in civil life. 

Mumps rarely attacks an individual past middle life ; however, 
eases are occasionally reported. Heredity or family predisposition is 
never a factor. Fatigue, hardships and exposure, coupled with over- 
crowding and poor hygienic surroundings, generally all act by lowering 
resistance, and thus secondarily they become predisposing factors. One 

311 


i 


312 PAROTITIS EPIDEMICA 


attack usually confers immunity, but cases are reported in which there 
were second or even third attacks.  Relapses are uncommon, but do 
occasionally occur, as the literature of the subject will verify. 

(2) Exciting CAUsES.— We have every reason for placing this dis: 
ease in the class of acute infectious diseases, for it is contagious or 
transmissible, it occurs in epidemies, it has an ineubative interval, it 
has a definite elinieal eourse, it is accompanied by fever and has pos- 
sibly a blood-picture, a lymphocytosis, which is perhaps both relative 
and absolute. 

The specific mieroórganism of this disease has never been isolated. 
Many workers have discovered organisms from the secretions of the 
mouth and from the blood or from punctures of the parotid glands, and 
have made the claim that the organism discovered by them was the 
specific organism of the disease. These reports are all lacking in con- 
firmation. Numerous instances are to be found in the literature of the 
subject where the secretions of the mouth, taken from a subject suffer- 
ing from mumps, were filtered and the filtrate used to inoculate lower ani- 
mals, for example, the eat, with the result that an inflammatory process 
occurred in the parotids, followed even by atrophy of the testicle. 
Work of this character may serve to verify the transmissibility or con- 
tagiousness of this disease, but has not thus far thrown any light on 
the specific organism. The organism is certainly in the blood, but is 
most commonly supposed to abound in the secretions of the mouth, throat 
and likely the nose. The chief method of conveyance of this disease is 
certainly by direct contact from patient to patient. An individual who 
comes in contact with a case and handles articles soiled by the patient 
may carry the disease to others, without taking it himself. 

Finally, it is more than likely that bed-elothing, towels, handker- 
chiefs, ete., soiled by an individual having mumps may retain organisms 
for a variable period (ten to twenty days), and thus furnish oppor- 
tunities for infecting other individuals. The original infection in all 
probability gains entrance into the system through the nose; then it 
either becomes admixed with the secretions of the mouth, and travels 
directly up the ducts of the salivary glands (e.g., Steno’s duct to the 
parotid), or, which is more probable, it is first taken into the general 
circulation and is later by this means carried to the salivary glands 
as the tissue of special predilection. 

Symptomatology.—Prriop or INcuBATION.—It is commonly con- 
ceded that the incubative interval of this disease is quite long as com- 
pared to the same interval in the exanthematous diseases, for instance. 
Some of the factors, brought forward by competent and experienced 
observers, which may be taken into consideration as throwing some 
light on the confusing statements regarding the true limits of this 
period, are as follows: 

(1) The possibility of a long pre-incubative interval. The causative 
organism may gain entrance into the body, but may be held up in a 
location unfavorable to growth for quite an appreciable period of time, 
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after which it may be transported to its partieular selective tissue, 
where growth really begins. 

(2) The prodromal or invasional period of this disease is definitely 
known to be exceedingly variable; some authors report well authenti- 
cated cases, too numerous to be overlooked, in which definite prodromes 


, were noted for a week before the enlargement of the parotid gland 


appeared. Other eompetent observers give it as their opinion that at 
least twenty-four to forty-eight hours of mild prodromal symptonis is 
the rule, while still others appear to regard prodromal signs as the 
exception. These latter observers count the enlargement of the parotid 
gland as the beginning of symptoms. 

(3) The life-cycle of the specific organism of mumps may be an 
unusually long one; this possible explanation of the long ineubation 
in this disease must certainly be given due consideration, as it meets 
most of the needs of the problem to a nicety. 

(4) It is to be borne in mind that mieroórganisms, generally speak- 
ing, gain in virulence under favorable conditions of growth, and that, 
eonversely, under unfavorable conditions they tend to lose in virulence, 
or become attenuated. Any of the above factors may play a part in 
the determination of the time-limits of the ineubative interval of mumps. 
The eausative organism has never been isolated; therefore, we cannot 
make cultural experiments. Artificial inoculations, in the human 
species, at least, have not been successful; hence we cannot try out or 
verify any of the above statements. Some clinicians report cases with 
an incubative interval as short as four days; others say the minimum 
period is eight days; again, cases believed to be authentic are reported 
in which the ineubative interval was as long as thirty days. A child in 
the initial stages of mumps—before the diagnosis is made—may be 
admitted into an orphan asylum or children’s hospital, and after the 
child has mingled freely with the other children his parotid gland may 
enlarge; he has fever and a diagnosis of mumps is made. We may now 
observe the exposed children for the first symptoms of mumps. Usually 
the first ease (or cases) develops in approximately fourteen to twenty 
days; the above method of elinieal observation is at the present time the 
only reliable means at our command from which we may draw conclu- 
sions as to the time-limit of this period. From a clinical standpoint, 
then, we say with a fair degree of certainty that the time-limit of the 
ineubative interval of mumps is from two to three weeks (fourteen to 
twenty-one days). 

Invasion.—In the average case of this disease, we have a fairly 
characteristic group of invasional symptoms: usually chilly sensations 
and restlessness for about two days, and very commonly aching pains 
about the joints and limbs. The throat feels dry and sore; some tem- 
perature is noted at this time, usually 99°-100° F. (37.2°-37.8° C.) 
(occasionally running as high as 102° or 103? F. [38.9? or 39.4? C.]) ; 
loss of appetite is almost universal, and gastrie irritation, nausea and 
vomiting may be present. After about forty-eight hours of the above 
Symptoms, pain is eomplained of in one or the other of the parotid 
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regions; slight swelling is now noticed in the affected parotid gland; 
deglutition or swallowing becomes diffieult; the patient does not like 
to talk or open the mouth wide. Oftentimes at about this time con- 
siderable pain in the ear is complained of. The disease may now be 
considered to be definitely developed. 

PnocREss.— The affected parotid—either the right or the left; there 
is no definite predilection for the process to begin in one side or the other 
— becomes markedly enlarged, usually filling up the space immediately 
below the ear between the ascending ramus of the inferior maxillary 
bone and the mastoid process. The gland becomes much enlarged and 
the subcutaneous structures in the immediate neighborhood become in- 
volved. (Oceasionally the submaxillary gland enlarges at the same time.) 
The patient now presents a very characteristic and oftentimes grotesque 
appearance, this being especially true if both sides are involved at the 
same time. The facial appearance is so changed that the individual 
may be unrecognizable. The malaise and slight aching of the joints and 
limbs remain and often become intensified; the child is hardly able to 
swallow or even open the jaws; the mouth is usually dry. 

The fever eontinues—100?-103? F. (37.8°-39.4° C.) as a rule; the 
glandular swelling usually reaches its height in about three or four 
days, lasting altogether about five to ten days. Very commonly, as 
the swelling begins to subside, the opposite parotid begins to pain or 
show some swelling, and in turn passes through the same stages as the 
gland first involved. The overlying skin often has a tense, glazed ap- 
pearance and the parotid has a doughy feeling, or it may be very hard. 
The tissues overlying the involved parotid may be entirely normal in 
appearance. Clinically speaking, in the average or type case of mumps, 
the order of the glandular involvement is about as follows: First and 
most eommonly, we have the involvement of first one parotid and then 
the other. Generally the second gland becomes involved about the 
time the first one begins to subside. (Sometimes, but more rarely, the 
inflammatory process in the first gland disappears entirely and there 
is an interval of quiescence of four or five days before the second gland 
becomes involved.) Second, both glands may be involved at the same 
time, giving the patient a grotesque and unrecognizable appearance, as 
mentioned above. Third, the disease may develop on one side only, 
when only one parotid gland becomes involved throughout the course 
of the disease. Very often the whole disease process may be over in 
four or five days, or it may last for ten days or two weeks. With the 
disappearance of the enlargement of the parotids, in a typical case, all 
the other symptoms subside and the patient gets well promptly. 

The above description will fit fairly well the average case of mumps. 
Let us now turn our attention to some of the anomalies or irregularities 
of this disease. 

ANOMALIES OR IRREGULAR Tyres or Mumps.—(1)Mild or Abortive 
Kamea the mild or abortive type is one in whieh not only prodromal 
but even general or systemie symptoms are either absent or are so 
mid that they pass unnoticed. The patient is not ill, the enlargement 
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of the parotid being the only symptom that makes known the presence 
of the disease. And even this is not marked and passes away quickly 
(three or four days) without leaving any traces behind. Cases be- 
longing to this type are sometimes so mild that diagnosis would be 
doubtful or impossible if the cases occurred sporadically. When, how- 
ever, these cases occur during epidemics the diagnosis is easy. 

(2) Severe Type.—tThe severe type is one in which the individual may 
be prostrated from the start—with temperature high, heart weak and 
a low typhoid-like state. Some such cases have been reported as oc- 
eurring in epidemies by Army medieal men. They are never very 
common. 

(3) Systemic Type.—Next we have the type in which there are 
marked systemie symptoms and no inflammation of the parotids what- 
soever. Some of the other glands of the salivary group may be in- 
volved, for example, the submaxillary or the sublingual; or some of 
the glands of the genital traet also may be involved, namely, the testes 
in the male. Some of these eases likewise present diagnostie difficulties. 
When they oceur in the midst of an epidemie the diagnosis is easy; 
when they occur sporadically great care must be exercised in making 
a diagnosis. 

(4) Relapsing Type.—The relapsing type is one in which one group 
or set of glands is involved at a time—e.g., the parotid and submaxillary 
or the sublingual group, ete.—with an interval between the attacks; 
general symptoms accompany each attack, and complications may occur 
with any one of them. In this connection it may be of interest to quote 
an instance which very beautifully illustrates the above type. The 
ease in question occurred under the observation of a physician by the 
name of Karth, and is reported by Jules Comby * as follows: 

“In a patient under the care of Karth there were no less than five 
distinct attacks, each one marked by fever and general symptoms. The 
first attack, which was the gravest of all, affected the salivary glands, 
the kidneys and the spleen; the second involved the lacrimal glands; 
the third, limited to the parotids, enabled a diagnosis of mumps to be 
made; the fourth was marked by a swelling of the submaxillary glands; 
in the fifth attack the lacrimal glands were alone attacked. Each 
successive attack in this series was less grave than its predecessor.’’ 

Those of us who see quite a bit of this class of work can bear wit- 
ness to the fact that relapses do occur in this disease. 

(5) Chronic Type—In this form the parotid glands remain chron- 
ieally enlarged for weeks or even months after the general symptoms 
subside. Some slight local manifestations or symptoms may, however, 
accompany the enlarged glands for quite a long time. 

CONSIDERATION OF SPECIAL SvMwPTOMS.— The prominent or leading 
symptoms of the disease are subjeet to such variations that it seems best 
just at this point to discuss them seriatim. 

(1) Characteristic Enlargement of the Salivary Glands.—The par- 


* Jules Comby on‘‘Mumps,’’ ‘‘ Twentieth Century Practice of Medieine,'" vol 
XIII, p. 577. 
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otid is the chief gland to be enlarged. It is the most important, the 
most prominent, and likewise the most frequent and dependable symp- 
tom of the disease. In mild eases it is the first symptom to be noted. 
Usually, first one gland is involved, and as it subsides the other gland 
becomes swollen. Occasionally both sides are involved at once, and 
still less frequently only .one side is involved throughout the disease. 
The swelling may be very mild, and again in other cases it may be: 
very marked. A special cutaneous edema appears in the neighborhood 
of the parotids; often the other salivary glands—the submaxillary and 
the sublingual—may participate. Now and then the submaxillary or 
the sublingual alone is involved, proved by the fact that the case 
occurs in an epidemic and may be accompanied by recognizable com- 
plications, namely, the involvement of the testes in the male. Although 
the whole neck may be much enlarged, as a rule we can readily make out 
the special salivary glands involved by palpation. Most commonly the 
skin and superficial tissues are loose and move freely over the gland; 
occasionally the skin is red, tense and shiny and perfectly tight. The 
pain and discomfort experienced by the patient are in direct propor- 
tion to the amount and character of the swelling. In extreme cases 
the suffering is great; the slightest touch causes pain; it is very diffi- 
eult to open the mouth or to swallow, and severe earache is sometimes 
complained of. On attempting to open the mouth, a tetanic contrac- 
tion of the masticatory muscles is sometimes present. The lymphatic 
glands about the neck may become enlarged. The involvement of the 
salivary glands subsides, as a rule, in about one or two weeks; occa- 
sionally it may last longer. 

Secondary infection of the involved gland with the formation of pus 
(suppuration) is a remote possibility. 

(2) The Mucous Membrane of the Mouth and the Salivary Secre- 
tions.—(a) The mucous membrane of the mouth in the average ease is 
perhaps dry and redder than usual, and that is about all. In other 
cases the tongue and mucous membranes are much swollen; the gums 
are swollen, soft and boggy. The region of the orifice of Steno’s duct is 
infiltrated and stands out plainly; the whole of the pharyngeal ring 
may be engorged and covered by a slimy secretion. Some authors 
claim that a characteristic enanthem is present in this disease. This 
view, however, is not accepted by experienced observers. Stomatitis or 
even tonsillitis may occasionally be present. 

(b) Authors differ much in their statements regarding the state of 
the salwary secretions, but it may be stated as a clinically accepted 
dietum that, in far the greater percentage of cases, the flow of the 
salivary secretion is much decreased throughout the active period of 
the disease. The mouth and throat remain sufficiently dry to cause 
the patient great discomfort. The secretions tend to become normal in 
quantity as the glandular involvement subsides. Sometimes in con- 
valescence a troublesome hypersecretion is present for a considerable 
time. Very rarely one encounters a case which is marked by hyper- 
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secretion during the active stage of the disease, such cases not being 
common. 

(3) Constitutional Symptoms.—In a great many cases, oftentimes 
even in epidemics, constitutional or general symptoms are so mild that 
they are said to be absent; their very mildness causes them to be over- 
looked. But some constitutional symptoms are always present, no 
matter how mild the case. The most constant and dependable consti- 
tutional symptom is fever. In every case in which there is sufficient 
parotid or other glandular involvement to justify the diagnosis, there 
is some fever present during the most active stage of the disease. This 
fever has no characteristic or diagnostic curve; it corresponds with 
and is directly proportionate to the character and type of the infec- 
tion. In addition to the fever, we have very commonly, malaise, mild 
gastro-intestinal disturbance, aching and pains in the joints and limbs 
(very characteristic and oftentimes lasting several days). Tinnitus 
aurium, earache, marked pharyngitis and epistaxis’ are factors which 
may add themselves to our symptom-group in almost any ease. 

Finally we have quite a respectable percentage of cases in which 
the systemic symptoms are marked and even grave from the start. 

LABORATORY Finpines.—Many authors place great stress on the 
blood findings in mumps. In the majority of cases we have a slight 
leukocytosis. The value of this point is somewhat negated by the fol- 
lowing facts: (a) the leukocytosis is so slight that it is a question 
whether it constitutes a leukocytosis or not; and (b) the age at which 
mumps is most common—from four to fifteen years (childhood)—is a 
period in which the white cell-count runs much higher normally than 
it does in the adult. The question naturally then arises, Is it a leukocy- 
tosis? Secondarily, we have a lymphocytosis which is always relative, 
and in most instances absolute; further, this finding may be said to be 
present in all cases throughout the active stages of the disease. Rela- 
tive lymphocytosis, however, is said by competent authors to be present 
in several of the infectious diseases of childhood: for example, in 
anemia, pertussis, bronchopneumonia, measles, ete. Blood-findings, 
therefore, have very little practical value in this disease. Perhaps, if 
fever is present and it is a question of differentiating an enlarged par- 
otid gland of mumps from some acute inflammatory condition, such 
as pus in the gland, the blood-count may help somewhat. 

A lymphocytosis of the cerebrospinal fluid is found where we have 
a meningitis due to mumps, as is noted elsewhere. 

Diagnosis.—The diagnosis in the average or ''type case’’ of mumps 
is easy. The typical enlargement of the parotid gland (most commonly 
unilateral) presents a characteristic appearance on inspection, and the 
anatomical outlines of the gland are readily made out on palpation. 
There is dryness of the mouth and difficulty in mastication and degluti- 
tion. The duration of the glandular involvement is relatively short; 
the swelling comes on quickly and as quickly subsides in from seven to 
ten days. The above picture, with few symptoms either preceding or 
following the glandular enlargement, is at once both characteristic and 
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diagnostie. In irregular or atypical cases, the diagnosis is more diffieult. 
This is especially true where the parotid glands are not involved; per- 
haps submaxillary enlargement alone is present, or, still more rarely, 
only the sublingual gland is involved. In the case of the submaxillary 
or the sublingual enlargement, if prodromal and systemie symptoms are 
present, and possibly even typical complications, we are able to ap- 
proaeh the problem with more certainty. 

If the above class of eases occur in the midst of an epidemic, our 
difficulty is very appreciably lessened. Occurring sporadically or in 
isolated instances, the above types might be impossible of diagnosis at 
all. In those very rare cases occasionally reported, where we have 
systemie symptoms and an orehitis (the salivary glands remaining en- 
tirely free), diagnosis is impossible without, and exeeedingly hazardous 
with, the presence of an epidemic. We occasionally see, most commonly 
in epidemics, cases with grave systemic symptoms from the very start, 
prostration marked, and the typical glandular symptoms absent or 
delayed. Diagnosis here is, of course, a matter of great difficulty. The 
type-symptoms may come out more plainly as the disease progresses. 
Fortunately such cases are rare. 

DIFFERENTIAL DiAGNOSIS.—It should always be borne in mind that 
the parotids and likewise the other salivary glands may be enlarged 
from causes other than mumps; for example, non-specific parotitis, due 
to irritation of some type, such as acute lodism. Again these structures 
are frequently involved secondarily by infectious microorganisms, the 
specific type of parotitis. Enlargements in the neighborhood of the 
parotids (which look like mumps) may be present in tonsillitis or 
diphtheria; likewise periauricular or cervical lymphadenitis may cause 
some confusion. In making the differential diagnosis, in addition to the 
local examination, one should always examine the mouth and throat. 
A careful history of the ease should be obtained and a complete physical 
examination made before conclusions are drawn. 

Complications.—IN THE MarE.—Involvement of the sretao of 
the genital tract is by far the commonest type of complication in mumps, 
and ‘of these structures the testes seem to be the point of special loeal- 
ization. Orchitis is rare in children. It is quite uncommon for this 
condition to be found under fifteen years of age. On the other hand, 
it is quite common in young adults (after the genital organs are fully 
developed) and in certain instances where young adults are crowded 
together, with the elements of exposure and physical fatigue, for ex- 
ample, army barracks and camps, the percentage of orchitis runs very 
high. Some observers give statistics of epidemics among adult males 
in which the percentage of orchitis ran as high as 25 to 50 per cent., 
while others place the average at about one case in every fifteen of 
the disease. The onset of the orchitis is in most instances marked by (1) 
sharp and sometimes grave symptoms, for example, high sudden rise of 
temperature, restlessness and delirium, the affected testicle being much 
enlarged, heavy, red and painful, with pain running along the course 
of the spermatic cord. (2) Again it may come on insidiously with 
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slight or no pain, simply an enlargement of the testicle. The whole 
testicle is enlarged; the parenchyma of the gland shows the greatest 
involvement, and, generally speaking, the epididymis is involved also, 
though to a less extent, the process being in most cases an epididymo- 
orchitis. This complication usually shows itself in from five to eight 
days after the onset of symptoms, or, in other words, as the primary 
point of involvement, the parotid, is subsiding. This is so common that 
most authors speak of the process as a metastasis, i.e., the disease seems 
to be leaving one part to invade another. In other instances there may 
be a period of a few days after the parotid swelling goes down before 
the testicle becomes involved. As a rule, the acute inflammation of the 
testicle subsides in about three to five days, although some swelling and 
tenderness on manipulation may remain throughout convalescence or 
even longer. (3) Finally, as was mentioned under Anomalies or 
Irregular Types of Mumps, the orchitis may show before the parotid 


swelling has subsided, or even before its involvement, or without any 


diseoverable manifestations in the salivary glands at all. In this last 
instanee the diagnosis ean be made only where systemie symptoms were 
present and the ease occurs in the midst of an epidemic. The above 
irregularities are possible but not probable. (4) Seeondary infeetion 
and consequent suppuration may occur in the orehitis of mumps, and 
such a ease is occasionally noted in the literature. The seminal vesicles 
are quite often involved to a varying extent. Marked tenderness may 
be noted along their course on examination per rectum. At the same 
time the prostate may be found to be enlarged and tender; urethral 
irritation may be present. Cases of non-specific urethritis (no gonococei 
found) have rarely been reported. 

COMPLICATIONS IN THE F'EMALE.—In the female the ovaries may be 
involved. This complication, however, is not nearly as common as 
an orehitis in the male, When ovaritis does occur, it is much less 
intense than the analogous process in the male. The time of appear- 
ance and disappearance of this complication bears the same relationship j 
to the inflammatory process in the parotids as the orchitis does in the 
male. Inflammation about the labia is reported as occurring in rare 
instances. Mastitis or enlargement of the mammary glands has been 
reported by a large number of observers. It is possible for this compli- 
cation to occur in either sex; it is much more likely, however, to appear 
in the female. Thyroid enlargement is occasionally noted; it usually 
subsides in from a few days to two weeks. It is most likely due to 
toxemia. Enlargement of the lymph glands, cervical lymphadenitis, ap- 
pears to be fairly common. It is always secondary and as a rule does 
not last long; it may be regarded as an expression of systemic toxemia. 
Suppurative parotitis is a complication which is possible but rarely 
occurs. One observer with several thousand cases to his credit saw 
suppuration appear but twice. 

GENERAL CoMPLICATIONS.—Acute Pancreatitis—Epigastric | pain, 
vomiting and tenderness in the region of the pancreas, with diarrhea 
and fever, is a symptom-group which has caused the diagnosis of pan- 
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ereatitis as a complication to be made many times. That such an event 
does occasionally occur there ean be no reasonable doubt, for the cases 
seem well authenticated. It is very likely, however, that many of the 
cases reported were undoubtedly instances of acute gastric irritation; 
as part and parcel of the symptom-group in an acute infectious disease. 

Mouth and Pharyne—Stomatitis and sore throat are not infrequent. 

The Respiratory Tract.—Complieations here are not frequent—edema 
of the glottis, bronchitis and even bronchopneumonia have been occa- 
sionally reported. 

Arthritis Severe, aching pains about the joints, without the clin- 
ieal evidenee of inflammation, which persist for several days are often 
present, and are erroneously called ‘‘rheumatism.’’ They are simply 
toxie manifestations of the disease. This manifestation, milder in de- 
gree and of shorter duration, occurs in the majority of our cases, as 
stated above under the head of Symptoms. 

The Heart.—The heart is rarely involved in this disease; temporary 
functional disturbances may arise, but they disappear as the disease 
subsides. Very rarely, severe cases in epidemies may develop peri- 
carditis or endocarditis. 

The Kidneys—Albuminuria, especially in the moderately severe 
cases, is quite common—according to some authors, 15 to 20 per cent. 
Hematuria is reported. Acute nephritis oceurs occasionally. 

The Nervous System.—Wunetional disturbances of the nervous sys- 
tem often accompany other complications, e.g., restlessness and delirium 
with orchitis. In the severe form of the disease, marked toxic effects 
are produced on the nervous system. Mania, sudden and furious, 
aphasia, monoplegia and hemiplegia or other types of disturbance are 
occasionally noted under the circumstances mentioned above. Paralysis 
of various types occasionally occurs, for example, an inferior paraplegia 
accompanied by paresthesia and formication. Neuritis occurs in single 
nerve-trunks or related groups of nerves; even multiple neuritis is 

encountered now and then. 
j Owing to its passage through the parotid gland, involvement of, the 
facial nerve is not at all uncommon. Disturbance of the optic and 
auditory mechanism occasionally occurs. 

The nervous system is partieularly liable to be involved in grave 
cases, especially where complications are marked and severe; for ex- 
ample, where the complication of orchitis comes on in a stormy manner, 
with high temperature, we are very likely to have great restlessness, 
accompanied by active delirium. Meningitis is occasionally seen in al- 
most every great epidemic. This is especially true of mumps in bar- 
racks or camps. Sudden deafness may appear at any time in the course 
of the disease; it may be accompanied by noises in the ear (tinnitus), 
vomiting, vertigo, ete., or it may appear without other symptoms. Some- 
times the deafness disappears; again, unfortunately, it is permanent. 
No adequate explanation is at hand to account for this sudden deaf- 
ness. In the majority of the instances of involvement of the nervous 
system (including even the severe forms mentioned above) ultimate 
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recovery finally takes place; it may take weeks or even months, how: 
ever, to accomplish this. In a small percentage of cases the damage is 
permanent and may result in the death of the patient. 

Sequele.—Any severe single symptom or any complication which 
persists, or remains after the manifestations of the disease proper have 
disappeared, should, strietly speaking, eonstitute or be spoken of as a 
sequel. From a strict clinical standpoint, however, it would be best 
to place in this class only those conditions which follow or come on 
after, or are the end-result of severe symptoms and complications 
(sequor, Latin, meaning *'to follow"). 

SEQUELÆ OF THE GENITAL TRAcT.—Testicular atrophy is an impor- 
tant and fairly common sequel of mumps. Orchitis appears towards 
the end of the period of parotid swelling, attains a maximum point and 
subsides usually in about three to five days. Pain, edema and inflam- 
mation disappear (some enlargement remains for a time, perhaps a few 
weeks), the patient is declared well, no further observations are made 
on him and perhaps some months later, when his physician is exam- 
ining him for life insurance, the testicle is found to have undergone 
atrophy. Occasionally the patient comes to his doctor voluntarily and 
says that the testicle in which he had the mumps has ''shrunk." 
Atrophy is not noticed because it progresses very slowly and there are 
no active symptoms. The atrophy begins, perhaps, in about two months 
after primary involvement and may continue for as long as one year. 
The atrophy varies in degree; the organ may be decreased in size, one- 
fourth to one-half, or it may be reduced to the size of a large bean, 
being very hard and insensible to pressure. Rarely the gland softens, 
and still more rarely it remains permanently hypertrophied. The 
amount of damage done depends on (a) the amount of testicular atrophy 
and (b) whether one or both testicles are involved. In the majority of 
instances the enlarged gland is rendered impotent and sterile and, if 
both glands are involved, the affected individual may be incapable of 
reproducing his kind, though the desire and the ability to perform the 
sexual act may remain normal, depending upon the degree of atrophy. 
Where atrophy is double and complete, practically all of the gland- 
substance being destroyed, at least so far as function is concerned, the 
so-called internal secretion is absent, and the affected individual may 
show some of the characteristics of effeminacy, e.g., the eunuch-voice, 
enlarged mamme, rotundity of figure, etc. This latter fortunately is 
exceedingly uncommon. Rarely, the atrophied testicle may undergo 
suppuration. Likewise the prostate gland may atrophy, following 
mumps. If these phases of the subject were looked into more thor- 
oughly and examinations made more frequently, more cases would be 
reported. (We have no sequel, so far as is known, in connection with 
the glands of the female genital organs analogous to those described 
above in the male.) Some hypertrophy of the salivary glands, or even 
the cervical lymphatics, may remain as a sequel of the mumps. 

GENERAL SEQUELE.— The Kidneys—True nephritis occasionally oc- 


eurs as a sequel of this disease. 
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The Heart.—This organ is rarely involved. Endo-, peri- or myocardi- 
tis are remote possibilities. Cases are oceasionally reported. 

The Nervous System.—Certain forms of spinal or peripheral paraly- 
ses, such as were mentioned under Complications, may occur as sequela. 
The conditions usually clear up completely in time, although occa- 
sionally some weakness and intermittent paresthesias may persist for 
years or throughout life. As mentioned under Complications, perma- 
nent deafness is sometimes noted. 

Treatment.—PRoPHYLAXIS.—Experience in epidemic work teaches 
us that this disease is a readily transmissible one. We have every 
reason to believe that the eausative agent is a filterable virus. We are 
quite sure that the disease is transmitted chiefly by the secretions from 
the mouth, throat and nose of the diseased individual. The organism is 
certainly in the blood. It is a fairly safe conclusion, however, that it is 
chiefly the secretions of the mouth, nose and throat that we have to watch 
particularly. The mode of transmission is most commonly direct from 
person to person. We know, however, that it is transmitted indireetly 
through articles, clothing or fomites recently soiled with the secretions 
and discharges mentioned above. It is probable that the organisms 
do not live longer than about ten to twenty days on soiled articles or 
fomites. The disease is communicable from the very earliest symptom 
(or even before that) until the time when all traces of enlargement of 
the parotid glands have disappeared and the leading symptoms have all 
abated. 

With the above as a summation of our actual knowledge regarding 
the causative agent, its method of transmission and its period of com- 
munieability, we may formulate methods of control which will apply 
to the individual himself and likewise to the community in which he is 
located. The methods commonly used to prevent the spread of acute 
infectious diseases are, in general, about the same everywhere. We 
can do no better than accept the rules laid down for the control of 
communicable diseases as contained in the report of the American 
Public Health Association Committee on Standard Regulations, printed 
in October, 1916. They are as follows: 


** METHODS OF CONTROL 


*(A) The infected individual and his environment: 

“1. Recognition of the disease: Inflammation of Steno’s 
duct may be of assistance in recognizing the early stage of the 
disease. The diagnosis is usually made on swelling of the parotid 
gland. 

'*2. Isolation: Separation of the patient from non-immune 
children and exclusion of the patient from school and publie 
places for the period of presumed infectivity. 

"3. Immunization: None. 

‘4, Quarantine: Limited to exclusion of non-immune chil- 
dren from school and publie gatherings for twenty-one days after 
last exposure to a recognized case. 
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**5. Concurrent disinfection: All articles soiled with the dis- 
charges from the nose and throat of the patient. 

**6, Terminal disinfection: None. 
**(B) General Measures: None." 


CURATIVE TREATMENT.— Treatment consists of: first, general manage- 
` ment, including the treatment applicable to the average case; second, 
treatment of special symptoms, complications and sequele. 

(1) General Management and Treatment of the Average Case.—In a 
large percentage of the cases occurring in private practice, the disease 
is so mild that the patient suffers no inconvenience whatever and little 
or no treatment is required. Even mild cases should be confined to 
the house for the active period of the disease (say ten days to two 
weeks) and if fever is present the case should be confined to bed during 
the active stage of the disease. The bowels should be cleaned out at the 
start with calomel (alone or combined with rhubarb and soda or phe- 
nolphthalein) in broken doses or in a single dose, depending on cireum- 
stances and the preference of the attending physician. A few hours after 
the calomel, castor oil or salines should be given. The bowels should be 
kept well open throughout the acute phase of the disease. The diet 
should consist of articles that are easily handled or digested, which 
should be in the form of liquids or semi-solids, as on account of the 
swelling and pain it is usually difficult for the patient to open the mouth 
or swallow. The body should be kept clean by a daily cleansing bath— 
an ordinary tub-bath when not confined to bed, and a sponge-bath if 
so confined. The nose, mouth and throat should be carefully looked 
after throughout the attack; the mouth should be washed out care- 
fully with plain water after each feeding. About every four hours 
the nose and throat should be sprayed out with some suitable antiseptic, 
e.g., boric acid 5 per cent., carbolic acid 1 per cent., or chlorazene 
1-1000 to 1-500. (The above measure serves the double purpose of 
acting as a check on the spread of the disease, and keeping down com- 
plications such as stomatitis, tonsillitis, ete., in the individual case.) 1 

Fever.—ln the acute phase of the average case, barring complica- 
tions, fever is not likely to be suffieiently high to demand special treat- 
ment; when it is high at this stage, brisk purgation and hydrotherapy 
meet the needs of the ease as a rule. Occasionally, when the glandular 
swelling is at its height, the throat quite dry and sore, the patient rest- 
less and uncomfortable, with a moderately high fever of 103° or 104° F. 
(39.4? or 40? C.), a dose or two of the following will be found useful as 
an emergency remedy: 


BR 

Acetphenetidini ............. grains iii (0.20 gram) 
CT PILURUS. e. eorr aie a 6s grains ss (0.03 gram) 
M,Ft. Caps. No. 1, Sig.: One such capsule every three 


hours. 
(For children from 4 to 12 years of age.) 
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Usually after about the second dose the temperature drops, rest- 
lessness disappears, the patient feels more comfortable and may go 
off to sleep. Aching pains about the joints and limbs are quite fre- 
quently complained of; they may occur at any time throughout the 
active period of the disease, or even as the symptoms begin to decline. 
This symptom is often quite troublesome, and it seems to respond quite 
well to the salicylate group of drugs, e.g.: 


B 

Acidi acetyl-salicylici, tablets, grains v (0.325 gram) 

Sig.: One every four hours (for a ehild 10 years or 
over.) 


Or the following may be used: 


y 

Sodii salicylatis M z iii (12.0 

: NC Rip Deli ee dr Ta : rams 
Sodii biearbonatis l it Bit ok grams) 
Ag: gaultheria inc) eerie tees f 3 ii (90.0"ce:) 


M. Ft. Sol Sig.: One teaspoonful in cold water every 
four hours. : 


Local Treatment of the Inflamed Glands.—ln many instances no 
treatment is necessary. If, however, much pain is complained of locally, 
some form of treatment may be instituted. Several layers of absorbent 
cotton may be placed over the inflamed gland and retained in place 
by a bandage or cloth bound over the head. Hot compresses, or even 
a hot-water bottle or eleetrie pad, are occasionally used. In some 
instances the opposite extreme, cold applications, seem best, such as 
the use of ice-water cloths, cold packs or the ice bag. 

The Use of Drugs as a Local Treatment.—As a local application for 
use on the inflamed gland, the following prescription may be found 
useful: 


Ung. belladonnz 
Ung. hydrargyri 
M. Ft. Ung. Sig.: Apply locally, as directed. 


CRM Pen f 5i (30.0 ee.) 


The above ointment is to be spread freely on a piece of cheese- 
cloth, and placed on the gland. Apply some absorbent eotton over this. 
The whole is retained in place by a bandage or cloth bound around 
the head. 

(2) Treatment of Special Symptoms, Complications and Sequele.— 
The treatment of markedly inflamed and painful enlargements of the 
parotids is outlined above. The special measures applicable to fever 
are likewise given above. 

Orchitis.—The best method of treatment of this complication is the 
prevention of its occurrence. In any case of mumps occurring in an 
adult (from about seventeen years and over) where the disease is at 
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all severe and is complicated by fever, the patient should be put to 
bed at once and kept there throughout the active phase of the disease. 
This measure will minimize the likelihood of orchitis very considerably. 
If this complication has already occurred, or oceurs in spite of our 
best precautionary efforts, more active measures must be promptly in- 
stituted. The bowels should be opened thoroughly and kept open as 
long as this complication is present. The diet must be reduced to 
liquids, preferably milk. Water should be taken freely. For the 
fever use acetphenetidini, grains iii or v (0.2 or 0.3 gram) every three 
or four hours for three or four doses. If this remedy (or some of its 
congeners) is not effective by this time, it should be promptly dropped, 
and chief reliance should then be placed on hydrotherapy. For the 
active delirium which is prone to occur with the onset of this compli- 
cation, the best single remedy is gelsemium. (Use whenever possible 
a properly assayed, physiologically tested, time-limited preparation of 
this drug, in other words, an active preparation.) The dose should be 
small and frequently repeated up to physiological effect, namely, the 
quieting of the patient and the disappearance of the delirium. Some 
authors favor the use of the bromids for the delirium, either sodium or 
potassium bromid, dose suitable to the age of the patient, say ten or 
fifteen grains every four hours (for age seventeen or over). 

Local Treatment as Applied to the Inflamed Testicle.—Gnuaiacol is 
undoubtedly the best single remedy; 10 to 20 per cent. in glycerin is 
to be applied freely to the inflamed gland. A nest of absorbent cotton 
is next fitted snugly around the inflamed organ and the whole kept 
in place by a loose-fitting suspensory bandage or adhesive strips prop- 
erly applied to obtain rest and relief from dragging on the cord. The 
above plan usually meets the indications very nieely, and the swelling 
subsides ordinarily in from three to five days. Occasionally it may 
last longer. 

The meningeal irritation or meningismus, as it is now popularly 
ealled, which is prone to occur in severe cases during the active or 
febrile stage, is sometimes a sudden and alarming symptom. In addi- 
tion to thorough purging, hydrotherapy and other general measures 
as indieated. The above condition is combated by the use of gelsemium 
as direeted above, or as some authors prefer, by a combination of bromids 
and chloral hydrate, for example: 


Botas promidi 42 nc I mena ES 8S (15 grams) 
Chioma iytiratis.s vj. cerit 5 iii (12 grams) 
Aq. menthe piperite ............ £45, 105 (90100) 


M. Ft. Sol. Sig.: Teaspoonful every four hours. 


Occasionally it will be necessary to administer morphin, grains 14, 
and atrophin, grains 1/150, hypodermically for one to two doses. This 
will usually carry the patient safely through the above described com- 
plication. Fortunately, this complication does not last, as a rule, over 
three to five days in an acute form. If we have a true inflammatory 
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process of the meninges, however, the story is quite different. True 
mumps meningitis does occasionally (though rarely) occur. The ma- 
jority of the cases in the literature are reported by military surgeons 
as occurring among soldiers. The mortality is very high in these cases, 
and the treatment applicable will be found under the subject of | 
Meningitis. The treatment of the rare complications and sequele of 
this disease does not, strictly speaking, belong to the average textbook 
picture of this disease; should they arise, however, their treatment 
would be along the lines indicated by the particular type of complica- 
tion or sequele, and the circumstances attending thereon. 

CONVALESCENCE.—This period in the average case is uneventful; 
oceasionally it may be rather prolonged. The patient is pale and 
seems to be weak, regaining strength slowly. A particular reason for 
regarding this period as of some importance is the fact that it is a 
period of possibilities. "The patient is naturally susceptible at this 
time. The illness was slight, therefore the patient did not take proper 
care of himself, and exposure and over-exertion invite complications. 
It, therefore, seems well just at this point to sound a note of warning. 
Physicians in general should at least supervise the patient throughout 
this period. It seems to the writer that the convalescent period in all 
infectious diseases does not receive the attention that it merits from the 
medical profession. Although all active symptoms of disease may have 
disappeared and the patient may express himself as feeling well, there 
is still danger and the patient should be under the observation of the 
physician for reasons that are obvious. In the severe or grave forms, 
the period of convalescence will be prolonged in proportion and may 
be more stormy in character. 

Prognosis.—The prognosis, generally speaking, is good ; the mortality 
in this disease is exceedingly low. In uncomplicated cases, no deaths 
are reported. A death occasionally occurs from some serious complica- 
tion, e.g., meningitis. In spite of the fact that the mortality is low 
and the disease usually mild, our experience teaches us that an individual 
ill with mumps is subject to considerable inconvenience, but of far greater 
importance is the fact that this is a disease of possibilities. Complica- 
tions and sequele are fairly common, especially in epidemics, and com- 
plications and sequele may impair or cripple the usefulness of the 
affected individual temporarily or even permanently. 

Pathology.—Our definite knowledge of this phase of the subject is 
meager. As is agreed by most authors (and verified by the statistics), 
opportunities for postmortem work are rare. The disease is often 
crippling but seldom fatal. When death does occur, it is usually due 
to some complication which is so severe that it masks or obliterates the 
primary changes. So far as we now know, in mumps proper, excluding 
complications, the pathology is found chiefly in the salivary glands. 
The microórganism is supposed to enter the salivary ducts from the 
mouth, though it may come through the blood stream, and make its 
way to the gland-substance. The gland-ducts and gland-substance 
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li would then most likely be involved first, and the periglandular tissue 

secondarily. There is, perhaps, swelling and hyperemia of the walls 

. and linings of the ducts, and likewise of the acini of the glands. The 
swelling is sometimes so great that the duets of the affected glands are 
occluded. (In the case of the parotid gland, Steno’s duct may be 

- readily felt with the fingers as a firm cord-like structure.) The peri- 
glandular tissue is likewise swollen and inflamed, even edematous, and 
round-celled infiltration most undoubtedly takes place; no true hyper- 
trophy, however, is supposed to occur. In simple cases nature is usually 
able to bring about a condition of restitutio ad integrum. 

The above is approximately the full extent of the pathologic changes 
in the acute or active stage of the disease. As an end-result we may 

_ have an hyperplasia of the parotids which may not clear up for months. 

The end-result of the testicular involvement is, as a rule, a paren- 

= ehymatous sclerosis of the testicle combined with atrophie changes. 

. The pathologic changes, accompanying severe complications and se- 

quele, are not, strictly speaking, a part of the pathology of mumps, con- 
sequently we shall not discuss them here. 

History.—Medical historians inform us that the disease, mumps, was 
known in ancient times. The venerable Hippoerates, born 460 years 
before Christ, has left us a description of this disease which is unmis- 
takable. After Hippocrates, clinical knowledge of this disease seems 
'to have been swallowed up in oblivion for over two thousand years. 
We next find traces of it perhaps in the latter half of the seventeenth 
eentury and the first quarter of the eighteenth century (A.D. 1650 to 
1725). The writings of various medical observers of the period men- 
tioned above eonvinee us beyond the shadow of a doubt that these men 

. did see bona fide cases of mumps, and we are just as thoroughly con- 
vineed, from these same writings, that the aforesaid observers did not 
recognize the phenomena as a distinct disease. In truth, the enlarged 
parotids were confused with such conditions as the adenitis accom- 
panying ulcerative stomatitis, tonsillitis, diphtheria and other condi- 
tions which would produce an adenitis or other type of enlargement 
about the neck. The subject of mumps during the above period was 

inextricably entangled in a confused mass, with many of the still un- 
differentiated acute epidemic infectious diseases. Authors are agreed 
that Hamilton, an observer of the epidemics of Scotland in 1761, did 
much towards bringing this disease out of its obscurity. This observer 
likewise noted the appearance of orchitis as a complication, and to 
Mangor (epidemic of Wiborg, 1773) is usually given the credit of rec- 
ognizing mumps as an infectious disease. The study of the epidemics 
which occurred in Italy about this same period did much to clear up | 
the situation, namely, the epidemic at Florence in 1752, observed by 
Targioni Tozzetti, and one at Bologna in 1753, observed by Laghi, and 
the epidemic which occurred in Genoa in 1752. We may safely con- 
clude that the identity of mumps as a distinct disease was established, 
roughly speaking, about the middle of the eighteenth century (1750). 
It was recognized definitely as an infectious disease, and was known to 
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occur in epidemic form; likewise its chief clinical characteristics and its 
more common complications were noted and accurately described. 
Mumps seems to defy all seasonal and geographical limitations; it is a 
disease which has occurred in epidemic form in almost every country . 
of the civilized world; it is very prone to become epidemic where large 
numbers of young men are congregated together, for example, in schools 
and among troops in barracks and camps. One strange factor in the 
epidemiology of this disease is the fact that, as a rule, this disease does 
not spread rapidly and in the broadcast manner that scarlet fever and 
measles do. We commonly have an invasion in a school or locality, a 
certain number of cases occur, the disease dies down and that is the 
end of it. More rarely, however, mumps does extend broadeast and in- 
vade the whole of a district. Epidemics of this sort were described by 
the famous French physician, Laveran. Similar epidemics in Italy, 
Switzerland and Sweden have been reported. 

The disease under consideration has been known by many names. 
The Latins called it ‘‘eynanche parotida’’; among the French it is 
called ‘‘les oreillous’’; ‘‘the branks’’ was an old Scottish term for the 
mumps. The word ‘‘mumps’’ comes to us, perhaps, from the Danish 
term, ‘‘Mompen,’’? meaning mumbling (like an old man), to talk in an 
imperfect fashion. The swelling about the throat and the inability to 
open the jaws causes the patient to talk in an imperfect or mumbling 
tone, hence the popular term or its corruption, namely, mumps. The 
proper scientific term for this disease is parotitis epidemica. 
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Syphilis is an infectious disease due to the Spirochaeta pallida ; of 
great chronieity; systemie from the outset; eapable of involving prae- 
tically every structure of the body in its course; of simulating a large 
proportion of the entities comprising the field of medicine and the spe- 
cialties; transmissible to offspring in man; transmissible to certain 
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laboratory animals; and speeifieally treatable to the point of presump- 
tive—but not thus far demonstrable—eure by the use of derivatives of 
arsenie, mereury, bismuth, the iodides, and fever therapy. 


There is no proven absolute insuseeptibility to the disease on the 


part of an uninfected person. Differences of susceptibility have, how- 
ever, been suspected and supported by ease reports. The known influ- 
ences predisposing to infection are all local in character and concern 
the biology of the organism. Thus the presence of an absolute or rela- 
tive anaerobiosis plus moisture due to body secretions greatly increases 
the likelihood of infection at the point where the organism is deposited. 
Abrasion of the receiving surface is not necessary to inoculation. In- 
fluences of a general character act rather through social than through 
medical channels. Alcoholism thus contributes to the incidence of 
syphilis by rendering the individual incautious and indiscriminate in 
the face of exposure. Lapse of time after contact acts predisposingly 
by causing delay in the adoption of individual prophylaxis. It is prob- 
able that by no means all exposures result in infection, but the complete 
understanding of all predisposing and all protective influences has not 
been achieved. 

Syphilis, onee established and in a state of symptomatic latency, 
however, is definitely subject to the exciting or reviving effect of trauma, 
and to the influence of the so-called locus minoris resistentiae* Dirt 
and irritation about the mouth and genitalia predispose to the appear- 
ance in these sites of active infectious lesions. Trauma upon a bone in 
a patient whose more advanced infection is latent may result in the de- 
velopment of a gumma. Trauma and stress or physical injury to the 
nervous system tend to favor the appearance of active involvement of 
these structures. It cannot be said, however, that there is a distinctive 
constitutional habitus associated with a favorable or an unfavorable 
course of a syphilitic infection. There is a definite type of relapsing 
patient who with difficulty, if ever, controls his exacerbations of infec- 
tious lesions. What makes him such is entirely unknown, though there 
has been observed the association of such lack of resistance with the 
mechanism of the Wassermann reaction and with the occurrence and 
acuteness of the early cutaneous reaction (secondary eruption). Inter- 
current disease and syphilis often unfàvorably influence each other 
especially where tuberculosis is concerned. On the other hand, illus- 
trations of lack of effect seem quite as numerous as the reverse; and 
intercurrent febrile disease may even, through the pyrexia, as in the 
case of malarial therapy, actually have a beneficial effect. 

The Spirochaeta Fallida.—This micro-organism, identified in 1905 
by Schaudinn and Hoffmann, has been accepted as the cause of syphilis. 
It is a spiral organism, very delicate, 0.25 u in diameter and averaging 
7 in length, with limits of 4 to 24. The turns in the spiral range 
from 6 to 24, and the average ratio of length of turn to width is 1: 1.2. 
The spiral is peeuliarly rigid, keeping its twist and showing like a bril- 
liant, coiled lamp filament in a good dark field. The motility is even 
more eharaeteristie than the shape—a motion of translation, a slow ro- 
tation on the long axis like a corkscrew, and a waving or twisting 
movement from side to side. The organism is found in abundance in 
the exudates and tissues of the early lesions of the disease; and is de- 
monstrable by animal inoculation, though found with greater diffieulty 
microscopically in the late syphilitie lesions of all structures, including 
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the liver, the heart and great vessels, and the nervous system. One or 
two notable exceptions to this statement, however, have recently led to 
a more determined search for evidence of a granular or ultramieroseopie 
stage of the organism, and, by inferenee, for other evidence of a life 
cycle. Notable among the exceptions is the extreme difficulty of find- 
ing organisms in infectious semen, and in the pulp and fluid of mace- 
rated or ground lymph nodes of rabbits, which none the less are capable 
of carrying the infection to other animals. Recently, Levaditi and his 
eoworkers? and Warthin and Starry,^ have discussed this question, 
bringing forward evidence for the existence at least of a minute granu- 
lar stage whose place in a possible life cycle, as the latter authors wisely 
remark, remains to be determined. There ean be no doubt that some 
of the puzzling problems of the prenatal infection of the child with 
syphilis would be greatly clarified by the demonstration of a very 
minute or ultramieroseopie form capable of being conveyed within the 
head of the spermatozoon; and some of the peculiarities of asympto- 
matie lateney would likewise probably be better understood. 

The so-called laws of Koch have never been completely satisfied, 
apparently, with reference to the aecepted eause of syphilis, in that no 
one has yet succeeded in cultivating a virulent Spirochaeta pallida, in 
spite of numerous attempts. ° All successful culture of the organism 
has been by way of preliminary rabbit inoculation. It is evident there- 
fore that one of the vital links from which to materialize the chain of 
events in the life history and immunology of syphilis is still missing. 
Noguchi himself, as the first cultivator of the organism, has pointed out 
the extraordinary range of deceptive possibilities in the identification 
of the organism among genital spirochetes, both microscopically and in 
eulture.* 

Strains of the Spirochaeta pallida are known to exist (Nichols, 
Truffi, ete.), and have fairly definite biologie characteristics as expressed 
in their behavior within the animal host. The attempt to make the 
definition of these characteristics too clear-cut clinically, as in Levaditi 
and Marié’s dermotropie and neurotropic strains, has not, however, met 
with unqualified acceptance. None the less, recent experimental work 
has shown that two strains of organism may be carried at the same time 
in the same animal and be distinguished from each other by a process 
of eross-infeeting fresh animals from the tissues of the earrier.? These 
and other extended studies of the immunity mechanism in syphilis by 
numerous investigators—ineluding Neisser, Finger, Uhlenhuth, Kolle, 
Schlossberger, Prigge, and others, in Europe; and Brown and Pearce "^ 
and Chesney *! in this country—make possible the following condensed 
statement of the course of a syphilitic infection from the standpoint 
of organism and host relations. 

When favoring external conditions permit the entry of the Spi- 
rochaeta pallida into the body, the succession of events so far as visible 
reaction is concerned varies with the site and mode of inoculation. As 
a rule in man a ehanere appears, but such a local papular reaction is by 
no means necessary, to judge from animal experiments. There may be 
little or no loeal reaetion in the skin and subeutaneous tissues, but a 
marked reaetion at the site, with formation of an eroded or uleerative 
indurated papule. Or, there may be no ehanere; instead a marked re- 
action in the adjacent lymph nodes (chancriform adenopathy). An 
extremely important fact for the practitioner to grasp, and one long 
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misunderstood and mistaught, is the rapidity of dissemination of the 


organism from the point of entry. In striking eontrast to the slow de- 
velopment of the ehanere or local reaction, the organism disseminates 
at once, and can be found in the spleen and testis within 24 hours.” It 
is abundant in the blood stream within the week after inoculation, 
though there are no signs of constitutional reaction except in rare in- 
stances. It must be realized that syphilis is therefore, from the moment 
of its invasion, a general, not a local infection. It must therefore be 
dealt with as such. 

There is a distinct tendency to elective localization of the Spirochaeta 
pallida in both man and animals which is not, however, as yet worked 
out in detail. The spleen, the bone marrow, the testis and the lymph 
nodes are especially affected. The last mentioned may be carriers of 
the disease when no other focus can be identified; and Raiziss** has 
recently shown that if the Spirochaeta pallida is introduced into the 
cerebral ventricles, the rabbit develops, not neurosyphilis but a testie- 
war chancre. The organism is recoverable from the blood during both 
the early active and the latent or quiescent stages of the disease, even 
with a negative Wassermann reaction; from the milk, from the semen, 
and even from the normal as well as the abnormal spinal fluid. 

The vascular localization of the Spirochaeta pallida, amounting al- 
most to a tropism, but of course inevitable from the blood stream dis- 
tribution, is one of the most significant facts of the disease in man. Its 
realization underlies the comprehension of much of the varied symptom- 
atology. Practically no infected human being escapes vascular involve- 
ment. On the other hand, vascular and myocardial syphilis in the 
rabbit is as yet not proven to exist. Warthin '* states that the heart of 
every latent male syphilitic shows vascular lesions, while that of the 
female rarely does. The negro is notably susceptible to syphilitie vas- 
cular disease. Though its vascular phase is important, involvement of 
the nervous system undoubtedly shows many indications of being in part 
a tropic phenomenon ; but its clear-cut demonstration as such is not yet 
accomplished. Study of the localization of relapse lesions suggests that 
there is almost a definite tendency for the organism to favor the genital 
region as an elective localization in the early states of the disease. 

Infectiousness of Syphilis—Certain characteristics of the Spiro- 
chaeta pallida as an organism have great practical importance. The 
resistance and viability of the organism is fortunately low, so that it 
is easily destroyed by the weakest disinfectants and also by drying. 
Even a papular cutaneous syphilid is noninfectious so long as the sur- 
face of the lesion is intact and dry, and there is no occasion for the dis- 
infection of living quarters and fomites provided they are dry. On 
the other hand, great stress should be laid on this contrast: the Spiro- 
chaeta pallida is one of the most ideally constituted of all pathogenie 
organisms for the invasion of and for undisturbed parasitie existence in 
man. A little moisture, especially from discharges, protects it and main- 
tains its viability and virulence. Infection takes place too often when 
least expected, and in spite of what may seem to be all reasonable pre- 
caution. Unawareness is, therefore, the great danger in encountering 
syphilis and increases every type of risk in both physician and patient. 
The peeuliarities of the organism explain the genital transmission of 
the disease, for only about the flexures and in and near the mucocu- 
taneous orifices are the requisite combinations of moisture, erosion of 
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lesions liberating spirochetes, and quasi-anaerobie conditions combined. 
Syphilis is, therefore, inevitably a disease of intimate contacts and, 
moreover, of intimate contacts rendered unguarded by emotion, by in- 
conspicuousness or concealment of infective lesions, by painlessness, by 
ignorance. Kissing and sexual intercourse are therefore the overwhelm- 
ingly frequent source of acquired infection with syphilis. 

The fact that the Spirochaeta- pallida so closely resembles certain 
other spirochetes of the mouth and genital tract; that its differentiation 
thus far depends particularly upon its living characteristics, especially 
its motility; that this necessitates the cumbersome dark field apparatus 
for recognition instead of the relatively simple stain; that identification 
of the organism is a matter for expertness at the stage when no other test 
thus far devised for identifying the disease gives early enough warning 
for the highest proportion of ‘‘cures’’ and the need for prompt recogni- 
tion of infeetiousness—all these facts taken together explain the peculiar 
difficulties of the control of syphilis as an epidemiologie problem. The 
therapeutic means are at hand. What is lacking is simplified early 
diagnosis. 

The Defense Mechanism.—Following the entry of the organism into 
the body and its dissemination by the blood stream, innumerable foci 
of reaetion are established in the tissues. From them, through a eellular 
and not a humoral resistance mechanism, comes the defense which the 
body makes against the disease. The syphilitie process is immunologi- 
cally a local one, reduplieated in all individual lesions from the chancre 
on the penis to the miliary gumma in the aortie wall or the brain sub- 
stanee. The rise, development, decline, and recrudescence or relapse of 
the local focus, with lymphocytic infiltration and with spirochetal multi- 
plieation followed by fragmentation and degeneration, is a universal 
feature of the process. The immunity mechanism thus set in motion, 
though its nature is as yet obseure, is responsible for the succession of 
pathologie lesions and changes observed in the infected individual. 

The first type of immunity developed by the infeeted person is so- 
called ehanere immunity, or resistance to reinoculation. Appearing 
within the first several weeks, this immunity may be prolonged, or of 
short duration. It is followed by the still controversial, permanent 
systemic immunity or resistiveness to reaction. It must be clearly under- 
stood that this lasting immunity may not involve the destruction of the 
organisms present or of those that may subsequently invade the host. 
In other words, the host may remain a carrier and disseminator without 
himself showing any tissue or humoral reaction to the organisms in his 
tissues. Vast numbers of spirochetes can be found in the congenitally 
syphilitie heart, yet congenital syphilis of the heart is a clinical rarity. 
The question as to whether this immunity to reaction, prolonged or per- 
manent, ean exist without the presence of the organism is a critical one 
today, and two schools maintain the alternative possibilities. What one 
might call the Kolle group ?? believes that immunity exists only in the 
presenee of the organism, and that the symptomless individual with 
syphilis is simply a nonreaeting carrier, not a ‘‘cured’’ individual. On 
the other hand, the Brown-Chesney group has sustained, and apparently 
proved, the contention that a permanent immunity to syphilis may be 
developed by the disease and continue to exist after the last organism 
has disappeared. Around these immunologic contentions center not 
only the vital question of the eure of syphilis but important possibilities 
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involving itstransmission. It appears that protective reaction to syphilis 
varies tremendously with the individual and species, with the mode of 
inoeulation already mentioned, with the season, with the diet and living 
conditions, and perhaps with the strain of organism. Absolutely passive 
carriers have been found among animals, such as the rat, which, while 
infeeted and earrying the organism indefinitely, never reaet with the 
production of lesions. Kolle has even gone so far as to suggest that such 
passive earriage exists in man, in the persons of patients who, without 
signs of local reaction such as a chancre or secondaries, are found in the 
later years of life to have developed syphilis and to have infected their 
families. The nonappearance of lesions is no evidence that an individ- 
ual has escaped infeetion or is eured, as professional persons who eare- 
lessly invite needle prieks from instruments eontaminated with syphilitie 
blood may have cause to remember. Even the healing of a lesion of 
syphilis, since it is a local immunity reaction, has no necessary value as 
a sign of cure.!? 

The Question of Cure.—Latency and relapse are then the two funda- 
mental and established facts of a syphilitie infection. Reinfection, 
superinfection and eure are still within the penumbra of doubt. The 
range of carrier possibilities thus looms discouragingly large. It is well 
known from animal experimentation, that an individual harboring one 
infection in a latent state may acquire another as a superinfection and 
transmit it without outward evidence of reaction in the form of lesions. 
The work of Hashimoto,” while awaiting confirmation, suggests that super- 
infection in man actually ean oceur, and that it cannot be distinguished 
in course from so-called reinfection. This, too, is known definitely to 
be the ease in animals. Reinfection and superinfection, therefore, tend 
to become indistinguishable, a viewpoint supportable to some extent 
even on clinical grounds. To the supreme question for the individual 
—‘‘Is there cure?’’ no conclusive answer for man ean be given. There 
is practical certainty that in relatively resistant animals, such as the rab- 
bit, actual and complete cure is possible—at least, an organ hash fails to 
transmit the disease. But for man, thus far, the only demonstrable 
status is clinical arrest or asymptomatic latency with nontransmissibility 
—the ‘‘cure’’ written with quotation marks, as used throughout this 
presentation. With ''eure"' in syphilis, hope needs constant and de- 
termined differentiation from certainty for perhaps another hundred 
years. 

. Hypersusceptibility or ‘‘Allergy’’—Malignant Syphilis —The prac- 
ticing physician, then, in dealing with syphilis must realize that an 
Immunity reaction does develop, and that it is a variable and uncertain, 
but none the less real, asset in dealing with and interpreting the disease. 
Certain modifications of the general concept of a developed immunity 
reaction require special mention for their practical significance. The 
first of these is the *'allergy," the ‘‘Umstimmung”’ of Neisser and his 
coworkers. An unknown proportion of syphilitie patients develop not 
alone a resistance to the disease, but an allergie susceptibility to it, by 
virtue of which a few isolated organisms late in the disease set up a 
degree of local reaction at a residual focus, which is severe out of all 
proportion to the amount of virus present. This is one of the factors in 
the development of gumma, and of all the conspicuously destructive le- 
sions of late syphilis, though it is contended that the vascular changes 
characteristic of the course of the disease may explain much that was 
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earlier called allergie response. The luetin reaction is an example of 
allergie response ; and its nonspecificity and the ease of imitating it with 
other adsorbent agents tend to indicate that the allergie mechanism 
itself in syphilis is not a highly specifie affair. Allergy underlies in all 
probability the eourse of what is spoken of as malignant syphilis or pre- 
cocious tertiarism, in which the patient, at the onset of his disease, and 
before his secondary eruption is fairly upon him, begins to develop large 
and widely disseminated lesions of a highly destructive type. That 
allergy involves a lack of resistance of the patient, and likewise in all 
probability a superior resistance of the organism to specifie medication, 
appears from the failure of some of these patients to respond to any 
treatment whatever. 

Treatment of Allergy.—Even more important, because too often 
a sequel of the practitioner’s management or the patient’s neglect of 
treatment, is the fact that the allergie hypersuseeptibility may follow 
upon and be induced by insufficient treatment, especially with the 
arsphenamines. The effect of a short course of an arsphenamine without 
ensuing mercury or bismuth is to deprive the patient of the defense 
which his own tissues would have developed had the organisms been pres- 
ent, and to provide no substitute for it. The resultant relapse when 
the partially sterilized patient is again flooded with the multiplying or- 
ganisms, is too often raised to fulminating severity by an added allergic 
susceptibility. 

The Course of Syphilis in Man.—Keeping in mind the fundamental 
facts thus far reviewed, the clinical course and biology of syphilis in 
the human subject may now be summarized. The invasion of the tissues 
by the Spirochaeta pallida may or may not, as has been noted, be fol- 
lowed by a recognizable local reaction. If such oceurs, the incubation 
period ranges from 7 days to 30 or more, with an average range of 10 
to 21 days. During this period, invasion of any and all tissues of the 
body may and probably does oceur, with localizing predilections for cer- 
tain sites. Some patients from the very start, for example, show evi- 
dence of involvement of the nervous system. The development of the 
primary reaction or chancre always takes place at the site of inoculation 
or in its immediate lymphatic drainage. While the lesion is usually 
solitary, ehaneres may be multiple, as high as 20 having been reported in 
a single case. Auto-inoculative effects may be observed occasionally. 
The lesion, if uncomplicated, tends to be relatively painless (chancre of 
the finger may be a notable exception). There is induration of the base 
of the lesion in the large proportion of cases, and erosion of the surface 
is the rule rather than ulceration. The size of the fully developed 
chanere may vary from that of a pin-head to an area as large as the 
anterior surface of the scrotum. The border of the more typical lesions 
tends to be defined sharply and shows a fine hemorrhagic line at the 
periphery of the erosion which is not ragged, undermined or neerotie 
unless complications have set in (chancroid). The base tends to be 
clean, with a faint grayish pellicle or a raw muscle color. The exudate 
is serous rather than purulent. The indolence of the lesion, which tends 
to run a slow course of three to eight weeks, is a very important char- 
acteristic. Even more important is the development, in about 70 per 
cent of the cases, beginning from the seventh to the ninth day, and 
often earlier, of a satellite, painless, noninflammatory, discrete, usually 
bilateral enlargement of the lymph nodes constituting the immediate 
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lymphatie drainage of the chancre site. The notable exception to the 
bilateral character of this adenopathy is, of course, the extragenital 


primary lesion. With or without treatment, the primary lesion under- . 


goes spontaneous involution, the induration of the site and the enlarge- 
ment of the satellite lymph nodes persisting for several weeks to months 
and being revivable by trauma, as Klauder and Solomon +° have shown. 
The ultimate scar is, contrary to common conception, usually so slight as 
barely to be detectable. 

During the early days of the chancre, the Spirochaeta pallida is usu- 
ually abundant in the discharges from the untreated lesion. The blood 
Wassermann reaction is negative for a period at the outset, varying with 
the technic employed, from the seventh to the fourteenth day. The 
Wassermann reaction and a modification of the Kahn precipitation test 
(Kolmer and Klauder,? and Elliott 2°) yield positive results on the 
chanere serum much earlier than the positive obtained from the blood. 
The immense diagnostic significance of this series of interrelations will 
be considered later, but can hardly be overemphasized. After the second 
week of the chancre, the organisms become diffieult to find, while the 
Wassermann and precipitation tests show a rapidly inereasing and high 
proportion of positives. 

Primary Syphilis in Women.—There are notable differences between 
the ehanere in the man and the woman, to which special attention should 
be called. The site of the chanere at the point of inoculation brings 
the lesion in women all too frequently within the genital tract, where 
it is unrecognized by the patient and not looked for by the physician. 
The ehanere of the cervix, moreover, is one of the most ephemeral and 
short-lived lesions of the disease and, if seen, is usually mistaken for an 
erosion. The chancre in women occurs on the cervix in 44 per cent 
of cases, according to Davies. The chancre on the external genitalia 
of the woman is likewise short-lived and inconspicuous, and often with 
little or no perceptible induration. All these considerations contribute 
to make the inability to identify syphilis in the primary stage in women 
one of the chief factors in the perpetuation of the disease as a public 
health problem. On the other hand, aberrant cases of cartilaginous 
induration and hypertrophy of the chanere, both on the cervix and 
labia and at the urinary meatus, have led to mistaken diagnoses of 
carcinoma. 

Too much emphasis cannot be placed upon the morphologie varia- 
bility of the chancre. A chancre may look like almost anything, occur 
almost anywhere on the body except the hair, nails and teeth. The 
physician whose concept of the onset of syphilis is limited to the mental 
picture of the typical or ‘‘Hunterian’”’ chancre here described will miss 
many of the primary lesions which present themselves to him for treat- 
ment—most of them under the diagnosis of ehaneroid. The diagnosis of 
primary syphilis, as will presently appear, is largely a problem for the 
laboratory. 

With the appearance of the chancre, the secondary incubation period 
of the disease begins. During this time, varying from three weeks to 
four or even six months, the multiple foci of deposit of organisms from 
the blood stream begin their local reactions, and the general refractori- 
ness of the patient to reinoculation and the development of an active 
defense takes place. There is thus no distinct line of demarcation im- 
munologically or even clinically between the primary and the so-called 


a ee 


| 
| 
l 
| 
l 
) 
| 


DERMATOLOGIC ASPECTS OF EARLY SYPHILIS 337 


secondary stage. Itis best, therefore, to include the two under the more 
modern designation of early eruptive or florid syphilis. It is important 
to realize that as high as 60 per cent of patients found in later life to 
have syphilis can give no history of lesions suggestive of the secondary 
stage, though because of their inconspicuousness, they may have been 
present and been overlooked. It should further be emphasized that the 
superficial conceptions of syphilis as a skin disease and a surface affair 
arose from the overemphasis placed on the widespread lesions of the 
skin and mucosae in secondary syphilis. These, as a matter of fact, are 
trivial both in appearance and in significance for the future of the pa- 
tient, though vital to the problem of controlling the spread of the infec- 
tion. So far as the patient himself is concerned, the really significant 
events are all going on beneath the surface. Involvement of the heart 
and aorta takes place, the complieation whieh, under an impenetrable 
veil of five to ten years of silenee with respeet to symptoms, prepares 
the way for what is in all probability the most disastrous aspect of the 
disease for the patient himself. The invasion of the nervous system, sus- 
pected perhaps in occasional cases because of headaches, a nerve palsy 
or a grouped follicular syphilid with alopecia, is at this stage of syphilis 
only detectable in the vast majority by the examination of the spinal 
fluid. It is most essential, therefore, that the attention of the physician 
be turned, so far as the welfare of the individual patient is concerned, 
from the material of the textbooks of the past generation—the dermat- 
ology of syphilis—to the modern degeneration-preventing measures for 
recognizing and treating visceral, vascular and neurosyphilis before 
symptoms of these complications have developed. Once this is done, 
the cutaneous and mucosal aspects ean be studied chiefly for the aid they 
lend in diagnosing the disease, rather than as the disease itself ; and prin- 
cipal attention ean be paid to their paramount publie health significance 
as the bearers of the organisms at the surface of the body, and the source 
of the transmission of the infection. 

Dermatologic Aspects of Early Syphilis.—From the conventional 
illustrations of early cutaneous syphilids, it is easy to derive the im- 
pression that they are frequently conspicuous and hence uneseapable in 
the clinical examination of the patient. Exactly the contrary is, how- 
ever, the case. The pustular, rupial, annular and varioliform syphilids 
are relatively uncommon, and the large proportion of common eruptive 
manifestations of the secondary period are fugitive, inconspicuous and 
easily misinterpreted. Eighty-five per cent of secondary syphilis is 
seen with difficulty under artificial light or in the illumination of many 
offices. Good light, uniformly available in the physical examination of 
all patients, would materially change our impressions of the ‘‘florid’’ 
stage of syphilis. The same principle applies to the recognition of the 
mucosal and mucocutaneous lesions. They are missed, first, because of 
the overlooking of their sites in physical examination, and, secondly, 
because of inadequate lighting. This is the appropriate point at which 
to drive home the fact that an examination of the patient which does 
not include a careful inspection of the tongue, buccal mucosa and 
pharynx, the nasal septum, the anus and genitalia, the posterior surface 
of the scrotum and the forcibly extended palms and soles, is not ade- 
quate for the detection of the most important forms of eruptive syphilis. 

The classification and identification of secondary syphilids, once they 
are actually seen, is less difficult than is commonly supposed. For the 
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details and intrieacles of special eases reference must be had to more 
elaborate texts or to consultation, but certain principles are helpful in 
ordinary practice. The elementary lesions involved are the macule, 
papule, pustule, follicular papule or ‘‘follicule’’ and the scar. The 


presence of vesicles, unless part of an intercurrent ailment, practically ' 


eliminates syphilis from the eruptive possibilities. Secondary syphilids 
of the skin tend to be widely distributed, in accordance with the wide 
generalization of the infection at this stage. The more or less sug- 
gestive groupings are, for the macular eruption, the flanks and abdomen, 
shoulders, upper arms and back. The papular eruption tends to follow 
the same distribution as the macular, but with an increased predilection 
for the face, palms and soles. Pustular secondary syphilids tend to ap- 
pear on the trunk, face and scalp, especially the latter in the white 
patient (varioliform distribution). Follicular syphilids are most fre- 
quently seen on the back and arms, and in the sealp give rise to the patchy, 
moth-eaten spots of thinning of the hair so characteristic of syphilitic 
alopecia. The commonest type of secondary syphilid is the macular, com- 
prising about 50 per cent of the manifestations of the secondary period. 
The maculopapular eruption constitutes an additional 20 per cent. The 
macular eruption is a faint pink, measly rash, the spots being quite uni- 
form in size and quite profuse, though not conspicuous, in the distribu- 
tions mentioned. Very coarse macules, 2 or 3 em. in diameter and cor- 
respondingly few in number, may occur. The transition to papular 
elevation ean often be seen best in the flanks by a cross illumination, with 
the examiner standing at four or five feet from the patient. In fact, it 
is often almost impossible to recognize a macular or maculopapular 
eruption unless one ean inspect the patient from a distance of four or 
five feet with the arms extended above the head, and with a eross 
illumination. 

The follicular eruptions in syphilis have a useful diagnostie char- 
acteristic in the grouping of the little ‘‘goose flesh," pinkish papules 
at the follicle mouths into clumps of fives and tens (this is not, however, 
an infallible guide). The most important single characteristic of papu- 
lar lesions in syphilis is their induration when palpated with the flat 
of the finger. They are of a fleshy, rarely a shotty, feel and give a dis- 
tinet impression of depth, as contrasted with the mere surface resistance 
of scaly lesions. Ring-shaped or annular lesions are variations on the 
papular type, and may either consist of continuous raised rings, as per- 
fectly circular as if drawn with the compass, or of groups of papules 
(neurosyphilid of Unna) in a ringed arrangement. The diameter of 
the rings may vary greatly, but they are usually small (1-4 em.) and 
most common about the face and neck, especially in the colored patient. 
They may be concentric or made up of segments of circles. They also 
occur on the scrotum, where their presence is often of great diagnostic 
value, though again confusable with the lesions especially of psoriasis 
and lichen planus. 

The rarer syphilids of the secondary period, such as the giant pustu- 
lar or rupial, are so conspicuous and suspicion-arousing that they seldom 
escape diagnosis by the blood test. Modifications of the types men- 
tioned, such as the psoriasiform syphilid, must be interpreted by ex- 
perience and special descriptive aids. Certain rules of thumb are of 
help in interpreting syphilids of the secondary period as follows: 


1. Color, except as an expression of the relative indolence of the 
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process, which is seldom of a brilliant or glowing red, has little signifi" 
eanee for the diagnosis of early cutaneous syphilids. The ‘‘raw ham 
color” and the ‘‘copper colored spot'' belong to the literature of re- 


. formatory and ecclesiastical syphilology, and are more often deceptive 


than helpful. 

2. The papular phase of a macular eruption tends to appear upon the 
mucous membranes as mucous patches or erosions, and as papules on the 
palms and soles. ‘The maculopapular eruption tends to be associated 
with eondylomas or vegetative lesions at the flexures and the anus. 

3. The follieular eruptions eannot appear upon the palms and soles 
because in these sites there are no hair follicles. 

4. An involuting papular eruption tends to persist longest on the 
face, forehead and chin and the most dependent parts of the extremities, 
if they were involved in the original outbreak. 

5. Grouping or clumping of lesions and annular or ring-shaped con- 
figurations always bring syphilis into the differential diagnosis. 

6. The nonsyphilitie cutaneous eruptions most frequently confused 
with secondary syphilids are pityriasis rosea, measles (mild), variola 
(mild), lichen planus and psoriasis. 

7. A macular eruption with erosions in the mouth and papules about 
the genitalia suggest syphilis. If there are blisters on the skin, the 
same association suggests pemphigus or erythema multiforme. 

8. A papular eruption on the palms or soles, with nothing on the 
scalp, elbows and knees, with no fissuring or patches of eczema elsewhere 
on the body, and without severe constitutional disturbances, suggests 
syphilis. 

9. Freedom from involvement of either mouth or throat, or genitalia 
in the presence of a general eruption, is against syphilis. In a general 
papular eruption, this has less weight; and in a pustular or follicular 
eruption even less, for in these types mouth and genitalia are often free. 

10. A marked general adenopathy with an indolent general erup- 
tion speaks in favor of syphilis. 

11. The association of severe itching with a general eruption is 
against syphilis. Grouped follicular and psoriasiform syphilids, how- 
ever, sometimes itch. 

12. Rapidly falling hair, even before patches of alopecia are de- 
tectable, associated with severe headaches, suggests early syphilis. 

13. Sore throat associated with a macular or maculopapular erup- 
tion that persists more than a week suggests syphilis before any other 
possibility. 

14. A general eruption, exclusive of vesicular and bullous types, 
that is accompanied by marked loss of weight is suggestive of early 
syphilis. 

The differential diagnosis of early cutaneous syphilids is at times an 
elaborate and difficult affair, from which the serologic tests have largely 
relieved the present generation of physicians. Where these, as later 
discussed, do not suffice, recourse must be had to consultation or more 
elaborate treatises. 

Mucosal and Mucocutaneous Lesions of Early Syphilis.— The clini- 
eal recognition of these lesions, the source of much of the transmission 
of aequired syphilis from person to person, is one of the most important 
and most neglected duties of the practicing physician. The shorteom- 
ings are not, however, entirely his fault. The mucous erosion or patch 
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is one of the most fugitive, unobtrusive and least symptom-arousing of 
all the lesions of the disease. A throat may be absolutely clear on ex- 
amination, and the following day be the site of a tonsillar mucous pateh. 
A large part of the medical responsibility for the failure to recognize 
infectious lesions is due to unsystematie and incomplete examination: 
of the mouth and throat, the anus and the genitalia. Here again, an 
adequate light upon the folds, corners and contact surfaces of the re- 
gions involved is absolutely essential. I have seen a nose and throat 
man livid with rage after a submucous resection. I had just demon- 
strated to his staff and himself a mucous patch on the underside of the 
upper lip which he and his internist had overlooked in operating upon a 
patient with a positive Wassermann reaction. The face of the oto- 
laryngologie eonfrére had, of course, been spat full of spirochetes. I 
have watched a medical colleague violently washing his hands, his mouth 
dry and his face pale. I had just pointed out to him the swarming 
mucous patch over which his bare index finger had passed a moment 
before. The electric lamp had hung a little too far forward above the 
patient to light the fourchet, and the lunette of shadow had been the 
ambush. An absolutely inveterate habit of prying into orifices, flash- 
light and tongue blade in hand, is the only guide to the importance and 
the danger of these lesions in syphilis. 

Mucous lesions, including eondylomas, are present in from 50 to 
60 per cent of patients at first examination during the secondary period 
of the disease. They are more common in women (75 per cent or more, 
depending on the use of speculum examination) than in men (55 per 
cent). Morphologically, the mucous patch is simply a flat papule with 
the top washed off by moisture and secretions. The contour is rounded, 
unless modified by situation, as in the angles of the mouth or along the 
sides of the tongue. The base is eroded, though in the later months of 
the secondary period the tendency toward destructiveness may result 
in actual ulcerations. This nondestructive character, the indolent, 
uninflamed border, and the distinctly pearly, relatively delicate film 
of exudate that covers the affected surface, is an important differential 
aid in distinguishing mucosal syphilis from streptococcal, diphtheritie 
and Vincent’s infections. While syphilitic sore throat may vary in 
severity from the mildest trace of inflammatory engorgement to tre- 
mendous swelling and diphtheroid membrane formation, there is usually 
a striking disproportion between the extent of the process as apparent 
on inspection, and the mildness of the patient’s symptoms. Satellite 
adenopathy, present as part of the general glandular involvement of 
this stage of the disease, is usually more pronounced and more tender in 
other infections than in syphilis. The chief problem is not so much 
the recognition of the more extensive involvements (though these are 
often enough subjected to smear and culture to no purpose), but to be 
invariably systematic enough in inspection of mucosal surfaces to detect 
the occasional lesions hidden away in folds or covered by the tongue de- 
pressor. Special attention must be paid to the commissures of the mouth 
and the insides of the lips, which are too often looked past rather than 
at in the hurry to inspect the throat. The dorsum of the tongue, when 
involved, usually presents not erosions but flat mosaic or rounded pap- 
ules from which the papillae seem to have been smoothed away. They 
are most.abundant toward the middle posterior part of the dorsum. 
Leukoplakia, a silvery or whitish leathery mosaic thickening, dry and 
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not removable by scraping, in eontradistinetion to a pellicle, should not 
be confused with the mucous patch of which it is often the sear-like 
residue. The silvering of the mucosae by the minute stellate or stippled 
- papules of lichen planus in the mouth, the coarser patches of lichen 
planus thickening, the leukoplakial changes on the labia in kraurosis 
vulvae, must be distinguished likewise, and are a source of error to the 
. inexperienced. Syphilis does not give rise to blisters on the mucous 
— | membranes; and when either a bulla or its ruptured, sodden remains 
are found, the possibility of erythema multiforme, pemphigus, and of 
the barbital and phenolphthalein drug idiosynerasies must be carefully 
considered. The marked fetor associated with the stomatitides of mer- 
eury and bismuth intoxication, and the greater involvement of the 
soggy, bleeding and discolored gums is an important differential aid. 
The fetor of erythema multiforme and the peculiar livid red of the lips 
and mueous surfaces in this condition help to differentiate morpholog- . 
ically a condition which is only too often confused with early syphilis. 

The genitalia may, both in men and women, be the sites of erosions 
and mucous patches even on the skin surfaces, owing to the moisture 
and friction prevailing in the folds and contact surfaces of these parts 
= of the body. It should not be forgotten in interpreting such lesions that 
= phenolphthalein is known to produce genital erosions, and that ulcus 
= acutum vulvae, a Bacillus crassus infection in women, and scrotal and 
= vulvar aphthae and Vincent’s infections, also may give rise to erosions 

and shallow ulcers very puzzling to the inexperienced. The most con- 

spicuous lesion of the genital regions and anus in secondary syphilis is 

the eondyloma developing from the hypertrophy or cauliflower growth 

of eroded papules. In the flexures about the thighs, scrotum and labia 

these ‘‘flat warts’’ are easily recognized. But quite the contrary may 

be said of them when they occur at the anal ring. There the patient’s 
| insistence that he has ‘‘piles’’ too often leads to hemorrhoidectomies or 
= other local treatment, dangerous to both physician and publie. A hemor- 
rhoid or tag which has a pellicle or eroded surface is a legitimate ob- 
jeet of suspieion to the less experienced examiner, and deserves a dark 
field examination, and always a serologie test for syphilis, together with 
a eareful inspeetion of other mucous surfaces. 

The flat eondyloma is syphilitie—the pointed condyloma or fim- 
briated wart, rarely, if ever, is. Pemphigus, mentioned in connection 
with mucous patches, also gives rise to eondylomatous growths about 
the genitalia, whieh spring from the floors of ruptured blisters rather 
than from hypertrophie papules. 

Constitutional Symptomatology of Early Syphilis—Syphilis is 
notable for the mildness of the constitutional symptoms accompanying 
the general reaction against the fully disseminated infection. They 
. may develop within a week after the appearance of the chancre. On 

the other hand, approximately 50 per cent of patients have no consti- 
tutional symptoms whatever, even at the height of their eruptive stage. 
= Women are more often affected constitutionally than men (63 versus 42 
= per cent), for unknown reasons. They are notably more often affected 

by the combination of anorexia, slight weight-loss, slight anemia and 
eough with or without slight fever, whieh leads to mistaken diagnoses 
. of early tuberculosis. The arthralgias and headache with angina lead 
to diagnoses of ‘‘rheumatism,’’ especially in men. In general the symp- 
tomatology of early syphilis does not have a striking and clear-cut iden- 
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tity, as will be apparent in Table I, from a study by McFarland and the 
writer.? None the less it may be said that if every physician would 
investigate the combination of sore throat, malaise and headache per- 
sisting for more than a week by a serologie test for syphilis and an in- 
speetion of the body surface, a huge amount of syphilis would be nipped 
full-blown, if not in the bud. 


TABLE L—SywPTOMATOLOGY OF EARLY CONSTITUTIONAL SYPHILIS 


Per Cent Per Cent 

SoréthrosUts Seco ee tae 53 Inti. 1 ce eee nee E 3 
Malaise: act sek pas one ene ene 42 Vaginalidiseharge sere 3 
Headache. c d oh. eL 24 “Anemia use ede ce TEE 2 
Juoss-ot;welghb. ese T EE 18 Deafness.. usu TEES ELE. 2 
Revers test ee eevee en OE 14 Hoarseness. oe se yee 2 
Meningismus snes e a E etter 8 Myositis and myalgia........ 2 
Gastro-intestinal symptoms..... 7 Nocturnal ostealgia.......... 2 
Rheumatism. ake n MI EN 7 Periostitisne e TE ER 1 
“Neurotic” symptoms......... 5 Arthritis e ie CE EE 1 
Bone complaints). A ..2225.-4 5 IN: Vil palsy E A EE 1 
Pseudotuberculous symptoms. . . 5 Insomnia (essential)......... 1 
Nervousness? 552-0 2 EST 4 


The struetural involvements of early syphilis are of wide range, and 
in their extensions and eomplieations eonstitute so large a part of the 
disease panorama that they are separately considered under anatomic 
groups. Certain symptoms, however, of multiple origin, should be sum- 
marized here. The headache of secondary syphilis is either a diffuse 
cephalalgia of unknown cause, an occipital type with occasional stiffness 
of the neck which is an expression of meningeal involvement of the 
nervous system, or rare localized periostitis giving rise to spot-like pain. 
The traditional nocturnal character, while suggestive, is often absent and 
is overstressed in diagnosis. Gastro-intestinal symptoms may be due to 
the rare, acute syphilitic gastritis; be part of the anorexia of a constitu- 


tional infection ; or be severe and associated with an early acute syphilitic 


basilar meningitis. Arthralgias, myalgias, and the highly localized peri- 
ostitis of long bones, most often affecting the tibia, form a rather ill- 
defined and infrequently differentiated group. The periosteal lesions 
of this stage are notable for two things: an extremely sharp, localized 
point of exquisite tenderness over the swelling, and the frequent report 
of negative x-ray findings. Joint involvement is uncommon, marked by 
low-grade or insignificant objective changes, an unusual retention of 
mobility and exaggeration of symptoms on rest with relief on movement. 
Exostoses, hydrarthroses, bursitis, tenosynovitis, and myopathies, inelud- 
ing especially the spectacular syphilitic contracture of the biceps, are 
among the rarities of the disease as now seen. 

The lymphatic system in secondary as in primary syphilis shows 
marked involvement, and the presence of a general adenopathy, with 
often visible enlargement of the cervical nodes, may furnish a clue 
on sight as the patient enters the examining room, or be the sign that 
leads to closer search for confirmatory evidence. The epitrochlears 
rarely escape, though their enlargement can hardly be given pathogno- 
monic weight. In fact, in some highly refractory or precocious cases, 
lymphatic reaction may be conspicuously lacking. The lymphatic en- 
largement is more conspicuous in the negro than in the white person, and 
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in the former may at times be suggestive even of Hodgkin's disease or 
lymphoma. Recent studies by Saleeby and Greenbaum ** have tended to 
indicate that reduction of the Spirochaeta pallida to the granular stage 
with phagocytosis by lymphocytes takes place in the lymph nodes. Lym- 
phangitis may occur in visible sites and may be mistaken for phlebitis. 
The spleen enlarges to the point of being recognizable by palpation in 
36 per cent of patients with secondaries, according to Wile and Elliott.?* 
The liver, no doubt always affected to some extent with the generalization 
of the infection, gives rise to symptoms comparatively rarely, and these 
usually only in the form of slight painless enlargement with a tinge of 
yellow to the sclerae and skin, and bile in the urine. The differentiation 
of liver lesions is more fully discussed later on account of its relation to 
treatment. Acute syphilitic hepatitis or icterus gravis, is an interesting, 
rare and extremely serious complication often terminating in acute yellow 
atrophy. The kidney showed actual changes, as judged by the urine, in 
7 of 89 cases studied by Kolmer and Klauder.*® Acute syphilitic neph- 
ritis is a rare complication of the secondary period, usually appearing 
early in, or even before, the eruption and characterized by marked edema, 
even anasarea, with weakness and anemia, and a urine like that of an 
eclamptic, which almost boils solid on heating. Little or no blood is 
present, and these two facts together distinguish the urinary picture 
from acute mercurial nephrosis, now becoming rare through the increased 
popularity of bismuth. The syphilitic process responds strikingly to 
arsphenamine. Later nephroses of similar character are less likely to be 
syphilitic, and more apt to be due to treatment. 

The eye has been very interestingly shown by Brown and Pearce ?? to 
be one of the defense structures in the syphilis of rabbits. It is rela- 
tively much less important in man, symptomatically at least, at the 
secondary stage. ritis is the principal lesion; occurring between the 
Sixth month and the second year, and marked by pain, adhesions and 
bulging (iris bombé) and marked cireumeorneal injection. Miliary 
papular reddish elevations along the inner iris margin are usually 
syphilitic. The fixation of the pupil by adhesions will lead hurried ex- 
aminers to suspect nerve changes. In severe papular secondary erup- 
tions on the skin, papules may also appear on the conjunctiva, especially 
at the inner canthus. Interstitial keratitis in conjunction with second- 
ary lesions in patients having chancres of the lid has been noted as an 
excessive rarity. The ear may be involved by an acute syphilitic neuritis 
or labyrinthitis, both serious, and the former leading usually to complete 
deafness unless properly treated. Reactions precipitated in eighth 
nerves showing early involvement (symptoms of tinnitus and sometimes 
vertigo) by the premature administration of an arsphenamine may lead 
to total deafness. 

The blood-forming organs, as might be suspected from the early 
localization of the Spirochaeta pallida in the bone marrow and spleen, 
may be markedly affected in the early stages of syphilis. On the other 
hand, possibly because of the early use of arsenic and the present-day 
shift from the comparatively hemolytic mercury to the nonhemolytie 
bismuth, the modern infection is seldom seriously complicated in this 
way. Sudden drops of hemoglobin occur in syphilitic nephritis and may 
also be an isolated warning of relapse or the only sign of the disease in 
the woman. The blood picture is secondary in type, but the much more 
serious anemias of late syphilis show a marked tendency toward primary 
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characteristics. The leukocyte count ranges between 10,000 and 20,000 
and there is, according to Hazen,’ a relative and an absolute increase in 
lymphocytes, which in a case in my experience amounted to 65 per cent 
and led to a diagnosis of early lymphatic leukemia. 


The early manifestations of cardiovascular and neurosyphilis and . 


the technic of their detection, are, because of their extreme importance 
for the later course of the disease, taken up as units in special discussions. 

The Latent Phase of Syphilis.—Lateney, punctuated by relapse and 
terminating in the sequelae of degenerative change, is as nearly a ten- 
word summary of the course of syphilis, from the secondary period on, 
as it is possible to write. Latency is a spontaneous affair, a state brought 
about by the defense mechanism of the body, even without treatment, and 
subject to fluctuation with the action and reaction of tissues and spiro- 
chetal foci upon each other. Like the famous title, ‘‘ All Quiet on the 
Western Front,’’ it covers in reality every form of warfare character- 
istic of the disease. While the miliary lymphocytic foci in the aortie 
wall are fighting the trench warfare of fibrosis, here and there a “‘putsch”’ 
due to a drop in local tissue resistance results in a breaking through of 
organisms and a temporary revival of spirochetemia from some im- 
promptu ‘‘chancre’”’ in the viscera. Then may follow the infection of 
a fetus, an outburst of delayed secondaries, a revival of some cutaneous 
form of relapse on skin or mucosae, a blood Wassermann or precipitation 
test coming positive after a period of negativity, a slight anemia, a 
dropped eyelid, an infeeted marital partner without a genital lesion to 
explain it. The obvious obligation of the physician in such a state of 
affairs is to maintain as nearly complete, continuous and all-seeing super- 
vision as possible within the limits set by the patient's temperament and 
circumstances. The earlier evidences of a breach in lateney are more 
serious for the publie health. The later ones are, as they approach the 
stage of degenerative change and allergie reaction (Umstimmung), in- 
ereasingly serious for the individual. The duration of so-ealled asymp- 
tomatie latency may range from, say, the end of the first or second year, 
to the fortieth or even more than the sixtieth year of a long, aetive, out- 
wardly healthy and useful life. The guide to the detection of the 
asymptomatie latent state, the positive blood serologie test, is too often 
thought of as a symptom rather than a guide post. It is proper to 
emphasize here and repeatedly later, that a positive Wassermann re- 
aetion is not necessarily a lesion. "There is enough evidence of its ab- 
senee in persons who are dying of syphilis, of its presenee in persons in 
lusty good health, and of its value and significance as a sign of resistance 
to the disease, whose too-ready reversal is of unfavorable prognostie 
significance, to justify a certain amount of under- rather than over- 
emphasis of its significance in latency. Latency is significant prac- 
tieally in many other ways. Its duration in the past serves as a guide 
to the risk of infeetiousness. The shorter the period that has elapsed 
since the onset of the disease, the more spurious the surface calm, the 
more probable is it that the patient is an active carrier and transmitter, 
and that evidence of this róle will be found upon him which may be con- 
trolled by treatment. The longer the duration of the latency, the less 
likely infectiousness; and the later in an average lifetime that latency is 
discovered, the more cautious the individual prognosis but the more 
likely to be good. For example, a man whose latency has endured forty 
years and who is still in excellent health and negative to examination, at 
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the age of sixty, is probably past the risk of serious complications unless 
from the rupture of some unrecognizable miliary lesion of a capillary 
wall. His life-expeetaney will hardly permit the disease to overtake 
him in the time still remaining to him. On the other hand, the detection 
of a latent infection of five years’ duration in a man of thirty involves 
an element of the problematic that cannot be met by any diagnostic 
device at present available. He has years, decades, in which to develop 
lesions whose onset it is impossible to recognize at the time his infection 
is identified by the accident of a serologic test. Bruusgaard has traced 
in a most interesting way the outcome or, in a sense, the biologie course 
of syphilis in the lives of 473 patients under observation, of whom 164 
died. Of 304 examined from three to forty years after infection, 27.7 
per cent were clinically and serologically negative; 14.8 per cent were 
asymptomatic but had positive blood Wassermann reactions; 14.2 per 
cent of the 473 patients had syphilitic disease of heart or blood vessels; 
2.76 per cent had paresis and 1.27 per cent had tabes. It is evident that 
the culmination of latency in cardiovascular disease is the overshadowing 
risk, beside which neurosyphilis, important though it is, takes second 
place. That many persons once past the period of secondary manifesta- 
tions and the recurrence of infectious lesions (first three years) live out 
practically normal lives, but little affected, if at all, by their syphilis, is 
an undoubted fact. Just which patient, of those who daily pass before 
us, will be selected for this happy course and outcome is an affair that 
remains in the lap of the gods. 

Up to this point it has been possible to discuss syphilis as a disease 
panorama, unrolling itself before us as a definite succession of events, 
susceptible of narrative description. From this point on a scattering of 
manifestations occurs which necessitates now a biologic, now a structural, 
now a therapeutie point of view for interpretation. Accordingly, it 
seems wisest here to take up the diagnostice tests and the principles of 
treatment in advance of the discussion of relapse, of infectious recur- 
rence, and of the special description and diagnosis of individual early 
and late lesions. Without a presentation of the newer diagnostic technic, 
much of the practical significance and fundamental groundwork of the 
clinical side of syphilology, both early and late, is missed. 
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The Dark Field Examination.—In discussing the Spirochaeta pal- 
lida, it was pointed out that the organism is feebly resistant to disin- 
fecting agents, and that its differentiation morphologically from other 
spirochetes which resemble it depends more on living than on stained 
characteristics. These two facts have compelled the modern emphasis 
on the dark field examination of secretions from the untreated lesion in 
diagnosis. It has, moreover, been intimated that the organism can be 
recognized in preparations from the primary lesion of the disease before 
the blood serologic tests are positive, thus making it possible to institute 
treatment before the infection has become fully entrenched. The Spiro- 
chaeta pallida may also be found in mucous lesions about the mouth and 
genitalia, and in the secretions from condylomas, in large numbers. The 
presence of an adventitious or saprophytic spirochetal flora in both these 
types of lesions, however, greatly increases the difficulties of differential 
diagnosis, even with the help of a method such as the dark field examina- 
tion, which makes it possible to study the living organism, Compara- 
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tively little experience is required to distinguish between the Spirochaeta 
refringens, the commonest saprophyte concerned, and the Spirochaeta 
pallida. But the differentiation between the Spirochaeta pallida and the 
Spirochaeta microdentium in the mouth, and the Spirochaeta calligyrum 


on the genitalia, is by no means easy and, unless surrounded by proper | 


precautions in the collection of material, may lead to serious mistakes. 
From a number of sources in the past several years, and from personal 
experience in the attempt to teach dark field technic to medical students, 
the writer has become convinced that the use of the dark field as an 
instrument for the early diagnosis of syphilis has theoretieal rather than 
practical value in the movement against the disease as a publie health 
problem, so long as the utilization of the procedure is left to the initiative 
and resourees of the practicing physician. The necessity for special 
equipment in the form of sub- or supra-stage dark field eondenser or 
eardioid eondenser, whieh is of relatively little use in other fields of 
work; the necessity for technical training which can hardly be less than 
two weeks, and which is readily forgotten or never given in the crowded 
régime of the medical schools, makes the examination of secretions by 
dark field an affair for laboratories, elinie centers, and specialists. That 
it ean be developed by publie health authorities into a centralized pro- 
cedure like the identification and culture of the diphtheria bacillus is 
evident both from the practice of the British Ministry of Health and the 
recent studies of Mahoney and Bryant ?? on the viability of the organism 
sealed in mailable eapillary tubes. Even laboratories and individuals 
claiming to make diagnosis of syphilis by the dark field examination 
require supervision, as is evident from complaints with reference to the 
work of commercial laboratories and the experiences of syphilis clinics 
which receive diagnoses made in this way by outside sources. The great 
importance of a dark field examination is therefore conceded and em- 
phasized, but the practitioner is advised to heed the following principles 
in order to secure trustworthy results. 


1. An untreated lesion is extremely important, though not absolutely 
indispensable to a satisfactory examination. All educational campaigns 
and antivenereal movements should stress this fact and fight the tend- 
ency to self-medication, drug-store prescribing and old-time casual doc- 
toring (indiscriminate cautery, dusting powders, ete.) which defeat 
effective dark field work. 

2. Every practicing physician should be in touch with a hospital 
pathologist, or a venereologie specialist, whose work he trusts, and who 
is properly equipped for dark field examinations. 

3. The physician should, if possible, aceompany the patient to the 
specialist or send someone with him who will see that he gets there. 
Too many are lost on the way. 

4. A specimen collected from a thoroughly cleaned lesion may be 
collected in a capillary tube, sealed with yellow vaseline and delivered 
to the laboratory or specialist, provided the elapsed time between the 
taking of the specimen and the examination is not greater than 24 hours. 
The cleaning of the lesion is essential to eliminate saprophytes, and 
should be done with scalpel, gauze and physiologie salt solution only. 
Serum rather than blood should be collected. 

9. A rubber band around the penis, or 24 hours of saline dressings, 
may make a dry or treated lesion yield the organisms. 

6. Negative dark field examinations by this technie should be sup- 
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plemented, if direet examination by a specialist is possible, by aspira- 
tion of the base of the lesion, or by aspiration of an adjacent enlarged 
lymph node. 

7. While blood for a serologie test should be taken at the first visit, 
the use of the positive blood test for the identifieation of a syphilitie 
primary lesion on whieh with little trouble an earlier dark field exami- 
nation might be obtained, is unpardonable. It perpetuates an infec- 
tious foeus, and it loses the patient from 25 to 35 per eent of his chance 
for complete and lasting ‘‘cure.’’ 

8. The collection of 0.2 ec. of chancre serum is sufficient for the so- 
called ‘‘local’’ Wassermann test, if there is a laboratory at hand which 
is prepared to do it. The test is positive earlier than that on the blood. 
It is an adjunct to, not a substitute for, the dark field examination. 

9. Dark field examinations on lesions of the mucosae and on con- 
dylomas must be interpreted by experts. 

10. The highest efficiency of the dark field examination occurs within 
the first two weeks of the primary lesion, and in an even shorter period 
for more superficial lesions. The shorter the duration of the lesion 
prior to examination (i.e., the fresher), the more significant a negative 
finding. But no negative dark field examination, in and of itself, even 
if repeated, fully eliminates syphilis from the diagnosis. At least three 
repetitions in a favorable ease are desirable, at two-day intervals, with 
saline dressing. 

11. The Spirochaeta pallida cannot be demonstrated ordinarily by 
dark field examination from dry secondary lesions, from the enlarged 
lymph nodes of the secondary (not the primary) period, or from the 
late lesions of syphilis. Dark field examination is, however, important 
in the recognition of relapse and recurrence. 

12. A negative dark field examination should invariably be supple- 
mented by a serologic follow-up. Physicians who possess dark field 
equipment are referred to the special works?? for discussion of dark 
field technic in its application to syphilis. Valuable methods for the 
prompt identifieation of Spirochaeta pallida in selected tissue sections 
have been developed by Warthin and Starry.?? 

Blood Serologic Tests—General Principles.—Few phases of modern 
syphilology contain within themselves more elements of interest, med- 
ically and humanly, than the serologic tests for syphilis. The struggle 
between clinical and laboratory interpretation, the battle of syphilologist 
and serologist for supremacy, the war between specificity and sensitivity, 
the slow and difficult development of control in the older test, the rapid 
rise of flocculation procedures with their lessened expense and increas- 
ing accuracy, the impending triumph of simplification in precipitation, 
—all have unmistakable hallmarks of drama. It is impossible here to 
present in detail the mechanism of serologic tests from the technical and 
immunologic standpoint. The following résumé is, however, of value 
in interpreting the clinical bearings. 

Procedures of the complement fixation type (the so-called Wasser- 
mann reaction and its modifications) are dependent on the interaction 
of two systems of reagents, the antigenic and the hemolytic. The hemo- 
lytie system, used merely as an indicator of the presence or absence of 
unfixed complement, has always been a source of added complexity and 
expense. It is the notable contribution of the newer precipitation tests, 
that they attack the problem more directly and seek to recognize the 
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presenee in a given fluid, such as serum, of substanees due to syphilis 
(syphilitie amboeeptor) by the physical changes whieh their presence 
produces in the behavior of added solutions of lipoids (antigens). The 
physical mechanism involved has recently been greatly elucidated by 


the work of Eagle?! who has shown that flocculation or clumping—— 


which makes visible the interaction between antigen and amboceptor 
by way of complement—is a colloidal change, dependent on well ree- 
ognized physical laws governing the behavior of suspensions and elec- 
trolytes. The amboceptor factor in serologic tests, both of the comple- 
ment fixation and precipitation types, is apparently a serum globulin 
fraction. The function of cholesterol in increasing the sensitivity of 
antigens is apparently the purely physical one of coarsening the sus- 
pended particles of the lipoid antigen, thus increasing their reactivity 
with the syphilitic reagin or amboceptor. The gradual clarification of 
the mechanism of serologic tests has had certain notable practical ef- 
fects. It has done away with the multiplicity of more or less em- 
pirically developed antigens. Wassermann tests which still report 
cholesterinized and noneholesterinized, acetone insoluble fraction, alco- 
holie liver extract and other antigens, are now definitely receding into 
antiquity. The single-antigen test surrounded by proper controls is 
sufficient for practical purposes, and the energy formerly devoted to 
elaborate antigen set-ups is now better spent on increased quantitative 
accuracy through the use of different dilutions of serum. The tem- 
perature of fixation remains important, the ice box being productive of 
greater sensitivity, bordering at times on nonspecificity. The tremen- 
dous increase in popularity and efficiency of the precipitation tests, and 
notably of the Kahn procedure in this country, has all but stampeded 
the field, and led important and influential groups such as the Naval 
Medical Service, and some of the large state and hospital laboratories, 
to give up almost entirely the performing of a complement fixation 


procedure, all reports rendered being those of precipitation tests such — 


as the Kahn. There can be no doubt of the value of precipitation tests, 
or, perhaps, of the fact that they will ultimately replace the Wasser- 
mann type of procedure. In the recent Serologic Conference, held by 
the League of Nations Health Section at Copenhagen, the general su- 
periority of precipitation tests, and particularly of the Kahn, on the 
score of both specificity and sensitivity was apparent? But there re- 
mains a margin of cases and a body of knowledge centered around the 
clinical interpretation of the older procedure which should not be dis- 
regarded. The Conference, which represented the foremost serologic 
accomplishment of the world, agreed that for the present at least both 
a Wassermann and a precipitation procedure should be used by all 
laboratories desiring to achieve the highest degree of accuracy and 
trustworthiness in their reports. 

_ What the practicing physician desires of a serologice test for syphilis 
is that it shall indicate the presence of the disease in all persons who 
have it, and in none who do not. He desires, moreover, that it shall 
indicate to him the effectiveness of treatment, and that the results shall 


as far as possible be clear-cut positive or negative, not equivocal, par- 


tial or doubtful. It cannot be too vigorously stressed that none of these 
ideal desiderata has been attained. There is a constant battle on be- 
tween sensitivity and specificity which cannot be interpreted in the 
laboratory but must always be decided by the clinician, who alone has 
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| at hand all the evidence in the patient which proves or negates the pres- 
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ence of the disease. An over-sensitive test, stepped up” by a labora- 
tory enthusiast, gives a host of partial and even strong positive read- 
ings that eannot be supported by other evidenee of the presenee of 
syphilis in the patient—ie., they are false. It is now, of course, a 
truism to say that the serologie tests may be negative, and constantly 
and repeatedly so, in the presence of indubitable evidence of active and 
progressive syphilis in the patient. Fortunately, the proportion of such 
false negatives is steadily decreasing under the technical improvements 
in the tests of recent years. The false negative and the false positive 
are better understood than the fluctuating serologic result (‘‘serologic 
discord’’ of Sheplar, Lyons and MacNeal);?? in which repeated tests in 
the same case yield positives, single or repeated, partial or complete, 
interspersed with negatives in bewildering confusion. Too often the 
practitioner finds these muddled results occurring not only in the work 
of a single laboratory, but in checks conducted between two or more 
laboratories and in combinations of complement fixation (Wassermann 
type) and precipitation tests. In meeting such situations in practice, 
the physician must simply cease to expect perfection and realize that 
there is no such thing as an infallible serologie test for syphilis or one 
that is fool-proof, regardless of the statements of the originator. Sero- 
logie practice varies under a multiplicity of factors, many of which 
are not as yet even fully understood. 

The only recourse in the face of the situation, then, is repetition of 
tests, constant reference to expert syphilologie opinion in elinie and 
practice, with every conceivable safeguard in the way of cross-checks 
and means to prevent mistakes. Neither the positive nor the negative 
report can invariably stand alone. The partial or doubtful positive 
by any method should never be given to the clinician as such, but simply 
reported to him as ‘‘Indeterminate—repeat.’’ From the syphilologie 
viewpoint, then, it is proper to insist that Wassermann and precipita- 
tion tests can never stand alone but must always be considered in con- 
junction with the clinical facts. Serologic reports should not be used 
as substitutes for painstaking history and physical examination. If 
laboratory reports and clinical facts differ, and often if they do not, 
the tests should be repeated, whether positive or negative. 

What is essentially a method of repeating the test, with about 18 
per cent added ‘‘edge’’ due to the stirring up of the disease, is the so- 
ealled provocative procedure. As a rule it takes the form of an injee- 
tion of an arsphenamine intravenously, followed by daily tests for a 
week. Not all the tests are likely to be reported even moderately posi- 
tive, and the result must be interpreted in terms of the clinical aspects 
of the ease. As to practical availability outside of clinice practice, the 
provocative procedure is of little use. A slower provocative effect, de- 
tected by weekly blood tests after treatment is initiated, is also noted 
in some cases and has confirmatory value, in conjunction with thera- 
peutic tests. The practicing physician has the right to demand that the 
laboratory shall report his tests in adequate quantitative terms, such as 
are supplied by the Kolmer and the Kahn procedures, and he has the 
right to be protected against plus-minuses reported on multiple antigens 
with uninterpretable details as to ice box, ete. These items are for the 
expert, clinical or serologic, and the physician should be relieved of 
perplexity in regard to them. 
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With respeet to the laboratory side of serologie tests for syphilis, 
no matter how well organized or managed, the following principles 
apply. The laboratory has the right to ask that a specimen be drawn 
into a clean and sterile glass tube under aseptie precautions, and that. 
the seal be cork or glass. Not less than 5 nor more than 10 ce. of blood 
should be obtained. Sticklers for accuracy may wish the specimen to 
be taken on an empty stomach, with no aleohol ingested in the preceding 
48 hours, and that the blood be centrifuged and inactivated at once. It 
is essential, to prevent error, that labels be legible, affixed immediately 
and held in place not only by paste but by rubber bands. 

No laboratory can maintain an absolutely constant degree of sero- 
logie accuracy. It must, therefore, be frequently checked against another 
laboratory ; should run two or more procedures of different types itself; 
and should, if not actually under the control of a syphilis clinic, work 
so closely in harmony with one that its reports, daily record sheet and 
partial positive results are under eonstant serutiny and the fire of 
friendly criticism. The critical activities should, in fact, be on an ex- 
change basis, for the clinician as well as the serologist develops quirks, 
prejudices and false trends. This elaboration of precaution may seem 
extreme—but the need is apparent to anyone who has to harmonize the 
findings of a clinic and a serologic laboratory, and to act as consultant 
to puzzled physicians confronted by a sheaf of partial positives or of 
disagreements between different laboratories and different reports from 
the same laboratory. 

In general the laboratory should free itself from recognized sources 
of technical error—frequently changing technicians, carelessly cleaned 
and handled glassware, inequalities and shorteomings in refrigeration 
and incubation, variable and uncertain reagents, insertion into a stand- 
ard technic of foibles and modifications representing the personal preju- 
dices and experimental investigations of the serologist. Serologic 
procedure is now at the stage when technics of known and in fact in- 
ternationally recognized worth should not be displaced by individual 
variations unless their superiority is conclusively proven by prolonged 
and massive research, of which the practitioner need not know or be 
obliged to interpret the vicissitudes. Such procedures, so far as this 
country is concerned, are the Kolmer ?* modification of the Wassermann 
test and the Kahn** precipitation test, and these two should, in the 
writer’s experience and opinion, form the basis of reports intended for 
present-day general medical consumption. 

The Biologic False Positive—The question of the biologie false 
positive, occurring in the nature of the ease and not through technical 
failure, is still one for controversy. There can be not the slightest doubt 
that there has been an enormous elimination of factors tending toward 
biologie error in the more recent tests. None the less, in spite of asser- 
tions to the contrary by proponents and originators, it is well, the writer 
believes, to interpret with caution results secured on old bloods, bloods 
that have had contact with cotton stoppers, bloods from patients en- 
gaged in or recovering from drinking bouts, bloods obtained under ether 
anesthesia and in febrile states. The writer still feels that tuberculosis 
in some of its occult and especially lymphatie forms, subacute bacterial 
endocarditis, and pernicious anemia tend to introduce elements of bio- 
logie error. Kolmer (who unfortunately did not participate in the 
Serologic Conference) has been very insistent that his procedure elimi- 
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| nates practically all false positives, and the admiration of a skeptical 

|. Clinician is certainly due him for the great improvement on the old state 

( of affairs which his test has brought about. 

2 Partial Positives——The meaning of partial positives and atypical 
tests may be briefly diseussed. In the writer's experience all tests 
have what might be called a nonspecific margin, below which they are 

= uninterpretable and negative in comparison with clinical findings in the 
ease. In this eategory belongs the 10000 Kolmer (44444 is the strongest 
possible positive), though Kolmer insists that any degree of fixation in 
the first tube is a positive. With it I would rate the 012 Kahn (333 
being the strongest positive). ‘‘Delayed negative," in the older tech- 
nies, is a doubtful positive. ‘‘Anticomplementary’’ means that the 
serum destroys complement of itself and the controls come down, making 
the test useless. A shower of anticomplementary reports means some- 
thing wrong with the technic. With the Kolmer procedure, anticomple- 
mentary tests more often than not turn out later to be positives. It 
should be recalled that the best laboratories, regardless of the details 
which they send to syphilis clinics and consultants, or reserve for study, 
should report such tests ‘‘Indeterminate—repeat.”’ 

Important Trends.—There are several important trends in the 
serologic diagnosis of syphilis which deserve the attentive interest of the 
clinician. The first of these is the rapid simplification without loss of 
accuracy or sensitivity that is taking place. It is not too much to hope 
that within a short time the precipitation procedures will make possible 
a presumptive diagnosis or elimination of syphilis within a few minutes 
instead of a number of hours. Notable contributions to this end are 
the slide precipitation test of Kline, whose modification for eliminating 
the diagnosis of syphilis requires only 18 minutes, and the ** presumptive 
procedure’’ of Kahn. The value of such a technic, once its accuracy 
is proved, for the examination of donors for transfusion in an emergency, 
and before surgical intervention for example, ean be imagined. None 
the less, the temptation to adopt them without other, including Wasser- 
mann, controls should be resisted. "The great hope for them lies in the 
possibility of their absolutely routine application in every medical ex- 
amination everywhere, the results to be, of course, checked by a fuller 
serologic study of positive and clinically suspicious cases. The reduc- 
tion of the accurate precipitation test to the simplicity of a blood count 
or a urinary examination might well herald a syphilologie millennium. 
It is a eherished hope, too, that serologie tests may ultimately solve the 
riddle of deteeting neurosyphilis without the necessity for examining the 
spinal fluid (Hinton). 

Clinical Interpretation of Positive Serologic Tests.—As the chief 
avenue of approach to the question as to whether or not his patient has 
syphilis, the practitioner should be thoroughly familiar with the pro- 
portion of positive results to be expected from the various serologic tests 
in the various stages and phases of syphilis. Unfortunately, the litera- 
ture on this question is meager in contrast with the all too voluminous 
literature of comparison between the frequency of positive results on 
identical sera obtained from different tests. Wassermann and precipita- 
tion tests do not necessarily agree in any given phase of the disease. 
Studies of this problem in the laboratory of my clinic, by MeIntyre and 
Gilman,** and by Miller,?? indicate that the highest degree of positiveness 
of serologic tests, combined with the highest agreement between different 
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tests (Kolmer, Kahn and Kline), is obtained in untreated secondary 
syphilis. All reports are in accord in regarding the positive Wasser- 
mann and precipitation test in secondary syphilis as a practical test of 
the sensitivity of the procedure used. Any modern procedure which 
yields even as high as one per cent of negatives at this stage of the dis- 
ease is open to serious question. Gilman and McIntyre reported 100 per 
cent positives and 100 per cent agreement between Kolmer and Kahn 
tests at this stage, in our laboratory. In primary syphilis, on the other 
hand, the proportion of positives obtained varies, as has been noted, with 
the age of the lesion and the type of test used. The older Wassermann 
proeedures yield from 25 per eent positives in the first week of the 
chancre to 85 per cent positives by the fifth week (Craig). Gilman and 
McIntyre + found 88 per cent of patients with chancres alone positive 
by either Kolmer or Kahn tests and found the two tests to agree in 93.8 
per cent of the cases. Kolmer ** reported in 1927, on the basis of col- 
lected studies from his own and Kahn’s laboratory, the comparison be- 
tween his modification of the Wassermann test and the Kahn test, shown 
in Table IT. 


TABLE II 
Percentage Positives 
Stage Cases 

Kahn Kolmer 

] Per Cent Per Cent 
Primary Syphilis: eera staer e A 24 58 67 
Secondary SyphiliS. a ES 6 100 100 
Terüarny Syphilige tii. ERREUR TT 24 54 71 
Neürosyphilis.. 5t EDS RETE 20 80 70 
Congenital Syphilis). X ECCE 30 37 40 
Treated ‘Sy philise 23 A eee 105 4T 44 


These relatively high figures for positive tests in primary syphilis 
may deceive the physician into the belief that the Wassermann detects 
primary syphilis with sufficient accuracy to make the dark field un- 
necessary. it cannot be too strongly emphasized that the aim of the 
physician should not be merely to deteet primary syphilis, but to deteet 
it before the serologic tesis om the blood become positive, at which time 
the prospect of ‘‘cure’’ is from 25 to 35 per cent better than once the 
tests have become positive. It is an interesting speculation how long 
the race between various tests for superiority and sensitivity will leave 
a sero-negative interval after the first appearance of the chancre. It is 
not inconceivable that with greatly increased sensitivity, such as Eagle's 
investigations predict, there may be no such thing as a sero-negative 
primary stage of the disease, the blood tests being positive when, or even 
before, the chancre actually appears. For the present, however, it is not 
a matter for congratulation necessarily that one obtains a high proportion 
of positive serologie tests in primary syphilis. It may simply mean old 
lesions and serologic instead of dark field diagnosis. 

_ Serologic Tests in Latent and Late Syphilis —The incidence of posi- 
tive serologic tests in latent and late syphilis is difficult of interpretation, 
because of the prominent part played by the tests themselves in the initial 
diagnosis of the patient's condition. Asymptomatic latency as a medical 
condition is really only diagnosed by the positive serologic tests. More- 
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over, in clinical records such eonditions as syphilitie aortitis and aortic 
regurgitation, or syphilitic myocardial disease are often not recognized 
as such until the Wassermann test is returned positive. If it is nega- 
tive, other causes are apt to be assigned. It is only where, as in neuro- 
syphilis, a eross-check such as the spinal fluid examination and clear-cut, 
indubitable clinical signs can be brought to bear that one has the oppor- 
tunity to realize that there is a definite proportion of late syphilis which 
is serologically negative in the blood. It should, moreover, be clearly 
realized that in the later years of a syphilitic infection, different tests, or 
the same test taken at different times, or even on successive days, give 
variable and often totally conflicting results. The sero-positive land- 
mark for late syphilis, comparable to secondary syphilis in the early 
stages of the disease, is general paresis. Clinically definite general 
paresis should so invariably be sero-positive on the blood that a technic 
that gives any appreciable proportion of negative results in this con- 
dition needs revision. The serologic confusion that marks the later 
years of the disease must be interpreted in the individual ease, as already 
intimated, by the devices of adequate history and examination, by repeti- 
tion of tests by the dark field if applicable (early syphilis only), by 
provocative procedures and therapeutic test, and by the maintenance 
within and between laboratories and syphilis clinics of a careful system 
of controls. 

In late syphilis, the older figures indicate that a positive Wassermann 
test may be expected in from 50 to 80 per cent of cases taken in the 
aggregate. Kolmer * finds his test positive in the proportion of cases 
shown in Table III. 


TABLE III.—INcibDENCE OF PosrrivE KorLwER-WASSERMANN REACTIONS IN 
Various TYPES OF SYPHILIS 


Blood Wassermann Spinal Fluid Wassermann 


Type of Syphilitic Involvement Positive Positive 
fg " Per Cent Per Cent 
Exmar aso LA days. eee reor es 44 
MOTD tC M E 75 
ODE LNSCN RETE ELTON. 82 
lA ANCE 6 rok EU Ee ase 94 
SOUERGID NAE A d ERE TERT EIER E LEE ETE 99-100 
ILDISESL UAE E oa, \cxadle PES 90 
(women and children). ............. 50-80 
Chronic skin and mucous membranes. ...... 90-96 
iianesund gb eI ur ee sda mama 80-90 
GU estu T EE ag i e Ai Da ata D 90-95 
EEPE c E RN MR Eaa eos 90-95 
A en A TOOLS 80-96 
ATRN ad DLOAD. eoa h a a Rm 70-100 
E codo M TEE a E DERIT 100 i 
Prenatal Iabento Lisus v5 urzR e heather 40 20-40 
erent AE TAP o a ia e A e 70 
Interstitial Keratitis 
Iritis, Choroiditis, etc............. 90-95 : 2 
Neurosyphilis Asymptomatic (early)........ 85-100 (in early E) 30-40 
Asymptomatic (late) .. ....... 70-90 80-90 
HiRhes Dorsalig. 522 xe osm 70-85 96 
Primary Optic Atrophy....... 85 95 
EXHI Au. LUE AT. 98-100 100 
Cerebrospinal: 1. 9:9. me 80-90 95-100 


DesBrisay and I,** using a test distinctly less delieate than those now 
in vogue but dealing with untreated cases (252), found the relative pro- 
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portions to be as follows, where all available means toward establishing 
a diagnosis were being employed (Table IV). 


TABLE I1V.—PERCENTAGE OF PositIvE BLoop WASSERMANN REACTIONS IN TYPES OF 
UNTREATED SYPHILIS 


Cases Positive Per Cent 
Visceral. ce boca th RETO EE OUS IE 18 18 100.0 
Latente utem s COUETTE 49 46 93.8 
Cardiovascular. . nc ERES I OIL LET 20 Ju 85.0 
OgSsSeOUS i es hee EIAS GITE ET EI 19 16 84.2 
Cutaneous. uses UNE CLOS 22 18 81.2 
Mucous Membranes 5 0 UN. 10 8 80.0 
Neurosypbhilis; i My vU 114 4T 41.2 


As to the agreement of different types of tests with the clinieal faets, 
MeIntyre and Gilman found that the negative Kolmer or Kahn test 
agrees much more closely in eliminating than in proving the presence of 
syphilis. The Kahn test is less sensitive than the Kolmer in neuro- 
syphilis (in our series of disagreements, 10 per cent were Kahn positive, 
27.3 per cent Kolmer positive). On the other hand in cardiovascular 
syphilis, the Kahn seemed the more sensitive of the two. The Kline 
slide test, as sensitive as the Kolmer in cardiovascular syphilis, was, 
like the Kahn, less sensitive than the Kolmer in neurosyphilis and late 
eutaneous syphilis. We have learned from experienee in our own lab- 
oratory, under clinical control, that such generalizations as these are 
unsafe for complete reliance and that both types of tests should be 
performed to insure maximum sensitivity and specificity. 

The Spinal Fluid Examination.—The hallmark of expertness in 
modern syphilologie practice, and the greatest single advance in diag- 
nostie syphilology since the Wassermann test, is the applieation of the 
spinal fluid examination to the diagnosis of asymptomatie neurosyphilis. 
It marks the point at which the laissez faire syphilology of the protio- 
dide pill and the modern syphilology of infection control, the radical cure 
and the positive attack on the gravest aspects of the disease, part com- 
pany. Too often looked on as a fad and the pet of specialists, the fact 
ls now uneseapable that examination of the spinal fluid is the only way 
of recognizing, at a stage when treatment is possible, the 30 to 50 per 
cent of neurosyphilis in one or another of its numerous masks that con- 
stitutes a complication and an outcome of the uncontrolled course of 
the disease. 

The earlier in the course of a syphilitic infection the spinal fluid 
examination is done, the higher the proportion of abnormal findings. 
Abnormal spinal fluids are found in the primary stage in from 7 to 25 
per cent of the cases. In the fully developed secondary stage, un- 
treated, various reports range from 26 to 78 per cent, with a probable 
mean about 40 to 45 per cent. In treated and more advanced untreated 
secondary syphilis, it falls to from 24 to 26 per cent. This may be 
regarded as the basie minimum of neurosyphilis which is not cleared 
up within the first two or three years of the disease either by the re- 
sistance of the patient or a moderate amount of treatment. It is from 
this group that the tabes and paresis, the vascular accidents and the 


multiple manifestations of cerebrospinal syphilis are in the later years 
recruited. 
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A very natural and proper question relates to the possibility of de- 
teeting this proportion of neurosyphilis by symptoms and signs rather 
than by spinal fluid examination. The proportion of neurosyphilis in 
untreated early cases, detected by fluid examination in contrast with 
symptoms or signs, is 2.3 to 1. At this early stage there are no unequivo- 
eal signs. After a year the proportion is 1 to 1.4, and after two years, 
1 to 2.5.? If, therefore, the maximum proportion of neurosyphilis, 
with the minimum of injury as expressed in symptoms or signs, is to 
be recognized, spinal fluid examination must be done as early in the 
eourse of the disease as possible, and eertainly before any abatement of 
maximum treatment intensity, or any rest from all treatment, is granted. 
It is therefore an error, of the order of eulpable negligence, not to in- 
sist upon an examination of the spinal fluid in early syphilis. Should 
the patient refuse it, his blood is at least upon his own head. 

The importance of the spinal fluid examination to the deteetion of 
neurosyphilis as an element in general medical and surgical diagnosis, 
likewise, ean hardly be overestimated. The most instructive study of 
this question in the writer's own experience was that with Brown** 
on the interpretation of the medical complaint of ‘‘stomach trouble" in 
the patient with syphilis. We found that the syphilitie patient with 
stomach trouble has a lesion of the stomach or gastro-intestinal traet in 
only 10 per cent of 200 unselected cases. On the other hand 75 per 
cent of syphilitic patients who complained of stomach trouble had 
neurosyphilis, and in 59 per cent of these it was detected or confirmed 
by spinal fluid examination, though only 44 per cent of the patients had 
positive blood Wassermann reactions, largely because of previous treat- 
ment. Only 10 per cent of the entire series had had spinal fluid exam- 
inations as part of any previous examination, though 59 per cent were 
positive. Seventy per cent of the patients with persistently negative 
blood Wassermann reaetions on the blood, not due to treatment, had 
positive findings in the spinal fluid. 

It is important to note, for reémphasis later, that the spinal fluid 
does not invariably indieate the existence of a neurosyphilis, which none 
the less is present. This is notably the case in certain types of tabes 
dorsalis, including those presenting Charcot joints and gastrie crises, 
and in the comparatively isolated involvements of vascular neurosyphilis 
and solitary gumma. 

Practical Considerations in Spinal Fluid Examination.—Granted, 
then, that examination of the spinal fluid is an essential part of the man- 
agement of syphilis and the only means by which medieal responsibility 
for the prevention of tabes and paresis can be met, what practical con- 
siderations are important in its performance? First, for the clinical 
side, emphasis should be laid on an adequate technie. Much of the dis- 
repute and opposition still involving the performance of the test on the 
part of both patient and physician is the result of fear of aecidents and 
of bungling manipulation. The procedure is entirely safe if properly 
done. Accidents, of which the writer has seen four in more than 15,000 
tests, arise from the following causes: . j 

1. Performance of the test on patients who have seriously increased 
intracranial pressure, resulting in medullary block. This complication 
is avoidable through routine examination of the fundus oculi before 
performing lumbar puncture, if there is occasion for suspicion and by 
the substitution of cistern for lumbar puncture where markedly in- 
creased intracranial pressure due to tumor is suspected. 
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2. Breakage of needle before or after entering the canal. This is pre- 
vented by using the modern grades of alloy needles which bend without 
breaking; by supporting the needle-holding hand against the other 
hand resting on the back, so that no unguarded movement can be made; 
by using no force against resistance; by subjecting the needle to a bend- 
ing strain in all direetions each time before it is sterilized ; by proper eare 
to avoid corrosion within the needle; by adequate assistance in holding 
the patient in position during the puneture; and by proper instruetion 
of the patient, if eoóperative, so that the baek does not straighten during 
the operation. 

3. Hemorrhage into the canal. This rare accident, of which the 
writer has seen only two examples in 15,000 punctures, may result from 
overpassing the needle point into the venous plexus on the posterior 
wall of the vertebral body, and perhaps from permitting a patient with 
a flow of bloody fiuid on puncture to move about after the test. 

4. Infection of the canal. This may arise from unaseptie technic; 
from passing through infected areas beneath the skin or in the 
muscle; by transfer of infection from the circulating blood to the menin- 
ges. For these reasons it is inadvisable to perform spinal fluid exam- 
inations, except in crucial emergency, on persons of low resistance, such 
as advanced diabetics or advanced arteriosclerotics; in old age (over 
60); in persons with florid untreated secondary syphilis until the 
spirochetemia is controlled; and in persons with acute febrile and pos- 
sibly blood stream infections, unless absolutely necessary for diagnosis. 

In the actual technic of performing lumbar puncture, attention to 
certain details assists greatly in securing a clean fluid and a comfortable 
patient. It is possible to perform lumbar puncture on a deaf, dumb and 
blind person without protest, and eight out of ten patients should not 
know that the puncture has been made until they are told that it is com- 
pleted. The essentials to such a humane departure from the ordinary 
are as follows: 


l. Experience on the part of the operator. A well done puncture 
requires tactile experience and judgment. 

2. Proper posture of the patient—reclining on either side, chin drawn 
down to knees, pelvis and shoulders in exaetly the same vertieal plane, 
and held in position by an experienced assistant. 

3. The fourth or fifth lumbar interspace, directly in front of the 
operator, and about two inches below eye level. 

4. A skin wheal with 4 per cent novocaine, followed up by novocaine 
of the same strength carried to the depth of 34 to 1 inch. 

9. A careful explanation to the patient as to what is going to be done 
and what he will feel—a pin prick, a slight ‘‘toothache’’ sensation, and, 
rarely, a jar or shock felt for an instant down the leg. ` 


6. A preliminary hypodermic of 1 grain of codeine 20 minutes before 
the puneture. 


Prevention of Puncture Reaction.—For the prevention of the head- 


ache which follows puncture in 10 to 25 per cent of cases, the following 
items are important, in the writer's experience: 


Pa A Greene or Pilkin pointed needle; the former with a rounded 
instead of cutting edge; a point kept sharp by touching up before each 
puncture—and neither feathered, **fishhooked"? nor with a misfit stylet. 

2. The collection of the fluid by a very slow drop from the needle 
end—at a rate of about one to two drops per second. 
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3. The codeine hypodermic previously mentioned, and bromides, 15 
grains, two to four times in the 48 hours succeeding the puncture. Gen- 
nerieh pointed out the importance of rest, of relief from anxiety, and of 
lying absolutely quiet, in promoting the elosure of the puneture wound. 

4. At least two hours spent lying on the face after puncture, with 
two pillows under the pelvis to diminish pressure at the puncture wound, 
by placing it above the level of the head. 

5. Adequate instruction with regard to decreased activity. Rest in 
bed for a period of 24 to 48 hours is desirable. 

6. Retirement to bed on the least sign of headache after the rest 
period. 

7. A capsule of amidopyrine, acetylsalicylic acid and sodium bro- 
mide, if the patient must be about. 

8. Rheumatic torticollis and migraine should not be confused with 
puncture headache, which is always relieved on lying down. 

9. Pain in the legs and retention of wrine are the warnings of danger. 


Cistern puncture, advocated as free from most of the disadvantages 
of lumbar puncture from the standpoint of reaction, is a procedure for 
experts. Description of the technic may be found in reports by 
Spiegal. The writer does not advocate it for routine use. 

The Time to Do the Spinal Fluid Examination.—The enthusiasm of 
the clinician is usually, when confronted with the exigencies of private 
practice, obliged to make some compromise with circumstances. Theo- 
retieally, the spinal fluid of the patient with early syphilis should be 
examined just after the third arsphenamine injection, provided there 
have been no indications for its earlier performance, such as severe head- 
aches, meningismus, or symptoms from the cranial nerves. In practice, 
however, the performance of the test at this time is a serious tax upon 
the relations of physician and patient, and hence upon the continuity of 
the patient’s treatment, upon which so much depends. So influential 
is reaction to lumbar puncture in defeating the aim of treatment as a 
public health measure, that the entire venereal disease practice of Great 
Britain’s Ministry of Health is conducted without reference to it, on 
the score of its discouraging effect upon the attendance of the worker at 
elinie. A compromise with the necessities in the individual ease can 
usually be reached by adopting the following principles: 

1. Information on the state of the spinal fiuid should be thought of 
as part of the preliminary or diagnostic work-up of all patients with 
positive blood Wassermann reactions on first examination. Without 
the information which it yields, treatment decisions are made in the 
dark. If puncture is refused and groping is unavoidable, one should 
proceed as if the fluid were abnormal. 

2. The state of the spinal fluid must be known before suspending 
the treatment of an early case. If it is abnormal, the most serious forms 
of neuroreeurrenee and ultimate grave complications may be expected 
to follow a rest period or the stoppage of treatment. 

3. No resistant or fixed positive blood Wassermann or precipitation 
test can be interpreted or dealt with, without examination of the spinal 
fluid. Such tests frequently mean concealed or asymptomatic neuro- 
syphilis. 

4. The spinal fluid examination must be repeated to determine the 
progress under treatment of any patient who has neurosyphilitie in- 
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volvement. The frequency of repetition must be decided by indications 
in the individual case. 

With the above principles in mind, it seems advisable to recommend 
that in conditions of ordinary practice the spinal fluid examination in 
a patient under thoroughly modern intensive treatment should be done, 
if possible, by the sixth month of treatment, at which time even the 
slightest abnormality is of significance. Under any circumstances, the 
spinal fluid should be examined before the first rest interval, at the end 
of the twelfth to eighteenth month; and an examination as late as this 
may fail to detect certain cases which may show subsequent relapse. It 
will, however, identify those cases destined for serious complications 
unless special treatment methods, such as tryparsamide and fever 
therapy, are employed. 

Interpretation of Spinal Fluid Findings.—The spinal fluid as sent 
to the laboratory for test should be fresh; should be free from blood cells 
in gross or microscopic amounts unless such were present in it before its 
removal from the canal; should be sufficient in amount for all tests (8 to 
10 ee.) ; and should be promptly examined. Colloidal tests in particular 
are affected by hydrogen ion concentration to some extent, and cell 
counts, to some slight extent, by standing. The same precautions in 
regard to container tubes and labeling should be used as with the blood 
serologic tests. 

Blood in the spinal fluid, as a result of puncture, suggests technical 
error. It is advisable, however, even in a perfect entry, to allow at 
least 30 drops of spinal fluid to flow from the needle before the collec- 
tion of the fluid into the first three tubes is begun. The cell count should 
be made by the laboratory from the third tube. 

At the time of obtaining the fluid, pressure, turbidity and color 
should be noted; but the writer has never personally found pressure of 
enough significance in syphilologie work to require manometric measure- 
ment. In neurologie differential diagnosis it is necessary. 

Upon the spinal fluid, four tests should be performed for purposes of 
syphilologie diagnosis, as follows: 

1. A quantitative Wassermann test, on more than one dilution of fluid 
(0.2 and 1 ee.). The quantitative Kolmer test is in our experience the 
most satisfactory. The precipitation tests on spinal fluid are still in the 
investigative stage. . 

2. A globulin estimation which may be either a Pandy, Noguchi or 
Nonne for ordinary purposes, but whieh will probably be ultimately 
some form of total protein determination. 

3. A cell count which distinguishes lymphocytes and polymorpho- 
nuclears, if present. 

4. A colloidal test, upon which much of the differential prognosis de- 
pends. For this purpose the gum tests with benzoin or mastic are pref- 
erable to the usual eolloidal gold tests, whieh are well performed by 
very few laboratories. 

The willingness of physicians to accept or to think in terms of spinal 
fluid reports containing information only on the Wassermann test, and the 
practice of smaller laboratories in reporting on this basis, cannot be too 
strongly deprecated. All four tests are essential and act as cross-checks 
on each other. The quantity of fluid routinely obtained should be suf- 
ficient for all four tests (8 to 10 ee.) and reports should be rendered on 
all, No complications, in the writer's experience, are induced by the 
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obtaining of a suffieient amount of fluid, provided the patient is one who 
should have been punetured for diagnosis at all, and provided the fluid is 
allowed to drip very slowly. 

The Spinal Fluid Cell Count.—In the course of neurosyphilitie in- 
volvement, the successive elements in an abnormal picture tend to appear 
in a more or less constant succession which will be used in describing 
their significance. A rise in cell count or a slight inerease in globulin is 
the simplest form of reaction observed; and the rise in globulin, even 
more than the cell count, is the most persistent abnormality under treat- 
ment, though it is at the same time the most responsive to treatment so 
far as a reduction in the number of cells or amount of globulin is con- 
cerned. : 

The cell count of the spinal fluid is an index of meningeal reaction; 
that is, of leptomeningitis. It is, therefore, an entirely nonspecific find- 
ing and no diagnosis of syphilis of the nervous system can ever be based 
exclusively upon a rise in the cell count of the spinal fluid. None the 
less, in conjunction with other clinical and serologic evidence, even a 
very slight rise in cells may be quite significant. 

The typical cell of the spinal fluid in neurosyphilis is the small 
lymphoeyte as distinguished from the polymorphonuclear leukocyte of 
other forms of meningitis and early poliomyelitis. The absolutely 
normal count ranges from one to three cells but an upper limit of four 
or five cells may be regarded as within the range of normal. So far as 
syphilis is concerned, cell counts of from five to ten lymphocytes per 
eubie millimeter are the very definite beginnings of the abnormal, and 
cell counts above ten are absolutely abnormal. In the examination of 
the spinal fluid of persons known to have syphilis and to be either within 
the first two or three months of the disease or under the influence of 
treatment, slight increases in cell count are distinctly significant. Thus 
a patient with early secondaries who, following his first two or three 
arsphenamine injections, has a cell count ranging from six to ten, is 
showing distinctly suspicious evidence of meningeal reaction. Such a 
count demands a subsequent reéxamination of the spinal fluid before 
he is placed on any form of rest interval. Counts of this type are also 
obtained in the first spinal fluid examination of a treated patient with 
early syphilis when this is examined from twelve to eighteen months 
after the onset of the infection. Under these circumstances they cannot 
be regarded as normal and warn of the possibility that as soon as a rest 
period is allowed the patient may suffer some form of neurosyphilitie 
relapse. 

The very definitely abnormal cell counts in neurosyphilis range from 
10 to 1,500 cells per eubie millimeter and even higher. In the special 
type of syphilitie leptomeningitis associated with prenatal syphilis, the 
eell eounts may be so high as to resemble those of a purulent meningitis 
and the large number of cells may produce an actual turbidity of the 
spinal fluid. The average range of cell counts in active neurosyphilis 
ranges from 12 to 100, the larger number of the cases falling in the range 
between 24 and 50. In the higher cell counts polymorphonuclears in 
small numbers may be present and they are not infrequently present 
when the spinal fluid examination is repeated at a short interval after 
a previous puncture or when some direct form of treatment, such as 
intraspinal therapy, has been employed. _ MCA 

The height of the cell eount has a certain prognostie signifieanee, and 
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it is possible to show quite definitely *' that a spinal fluid with a strongly 
positive Wassermann reaction and a low cell count has a less favorable 
prognosis than a similar fluid with a high cell count. The cell count 
is subject to variation after treatment in the form of increases in the 
count—coming on the second, third and fourth weeks after treatment is 
initiated and having therefore presumably the charaeter of a Herxheimer 
reaction S—and also to quite marked drops in count induced by treat- 
ment, with or without so-called spinal drainage (''Seesaw counts’’ +). 

The Globulin Estimation on the Spinal Fluid.—The increase in the 
protein in the spinal fluid in pathologie processes is presumably another 
phase of the meningitis and as such is entirely nonspecific in character. 
It is therefore impossible to prove the existenee of a syphilis of the 
nervous system by an inerease in globulin per se. "The globulin estima- 
tion has only a limited diagnostie signifieanee but inereasing emphasis is 
being placed on its prognostie value. It is the last of the four spinal 
fluid findings to return to normal under treatment and a total protein 
estimation thus becomes a very helpful guide to the progress of a treated 
neurosyphilitie ease.?? 

The Colloidal Test on the Spinal Fluid.—It is a little difficult for 
the clinician to realize that the colloidal test, like the cell count and the 
globulin estimation, is quite largely nonspecific in character and that it 
is impossible absolutely to eonfirm or negate a diagnosis of syphilis by 
this test alone. None the less, the colloidal tests furnish better evidenee 
of the existence and character of a syphilitic involvement of the nervous 
system than any other of the tests exeept the Wassermann. In the 
performanee of these tests, whether by the use of eolloidal gold, eolloidal 
benzoin or colloidal mastie, a series of tubes, ten in number in the gold 
and mastie tests and fifteen in number in the benzoin test, contain the 
colloidal suspension, and a series of color or turbidity changes are in- 
duced which are expressed by a series of numerals. Thus, an absolutely 
normal colloidal test with the gold or mastie technic is read as a series 
of ten zeros, 0000000000. A negative colloidal benzoin test, on the other 
hand, may read as a series of fifteen zeros or there may be a change in 
the middle portion of the series so that it reads as follows: 000,000,033,- 
310,000. A certain amount of variation from the absolutely zero and 
negative eurve is allowable and a mastie of 1100000000 is regarded as 
negative. 

. The two types of the positive colloidal test which are of importance 
in the interpretation of neurosyphilis are the so-called first- and second- 
zone, or **paretic'' and ‘‘luetic,’’ curves. The so-called paretie or first- 
zone curve as represented in the numerical form always reads high to 
the left. In other words, in the colloidal test a typical paretie eurve 
would be 5555432100. In the benzoin test it reads 333,333,332,100,330. 
In the mastie test the readings in the first-zone curve may range from 
3333321000 to 5555310000. Colloidal tests are capable of expressing 
a certain degree of intensity of reaetion so that a paretie first-zone test 
may read 2222100000, a eurve of mueh less intensity than one of 
9555432100. Such changes may occur under treatment and they are 
also well known to constitute fortuitous variations in successive readings 
under varying physiologie and laboratory conditions. The luetie or 
syphilitic curve, an accompaniment of other forms of neurosyphilis than 
paresis, reads in all three types of test, ** high in the middle and low at 
both ends." Thus, a typically intense luetie gold-sol test would read 
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j 0124554100. Milder types of this curve would not reach 5 on the middle 


| 


tubes. 

Various atypical curves are observed from time to time in the ex- 
amination of the spinal fluid of all patients, whether they have syphilis 
or not, and these variations ean only be discounted by experience. 
Atypical curves may have one or two high digits at the left with marked 
irregularities throughout the remainder of the series. Tests with no 
reading above 2 and sometimes even frankly negative tests must be re- 
garded, in accordance with the circumstances of the case, as indeter- 
minate in character and subject to special interpretation. 

A third type of curve occasionally seen in patients who have coinci- 
dent syphilis with other diseases of the nervous system is high on the 
right, the so-called meningitie curve, which is without significance as 
regards the diagnosis of neurosyphilis. 

It is extremely important to emphasize, in dealing with the colloidal 
tests, that, like all serologic procedures, they are subject to error and 
that a single test which conflicts with the clinical facts must not therefore 
be accepted as gospel. In fact, in labeling a certain type such as Zone 
1 as ''paretie," emphasis must be placed on the fact that while a 
paretie curve is invariably of serious prognostic significance, it does not 
by any means invariably mean that the patient is destined for a paretic 
outcome. In fact, the interpretation of a paretie curve is sometimes, 
especially in early syphilis, impossible at the outset and must depend on 
the repetition of the finding, on its response to treatment and on its rela- 
tion to other items in the four serologie tests on the fluid in both the 
original and subsequent examinations. Notwithstanding this necessity 
for eautious interpretation, the first-zone gold-sol test in its presence or 
absenee is the one most important single prognostie item in the spinal 
fluid examination with respect to syphilis. 

Interpretation of the Spinal Fluid Wassermann Test.—The Wasser- 
manm test on the spinal fluid should invariably, as has been said, be per- 
formed by some type of quantitative procedure, of which the writer 
personally ean commend the Kolmer. The spinal fluid Wassermann test 
is the one specific test in the entire series and the only one which points, 
when definitely positive, directly to the diagnosis of syphilis. It is 
essential to do a quantitative test because in the spinal fluid the Wasser- 
mann reaction may not appear positive until the larger amounts of fluid 
are employed. This is especially true very early in the disease when the 
meningeal reaction is the chief pathologie phenomenon and likewise 
quite late in the disease, when the entire neurosyphilitie process is dying 
out. No physician therefore should ever be content to receive from the 
laboratory the simple statement that the Wassermann reaction on the 
spinal fluid is positive or negative. It is essential in interpreting the 
prognostie significance that he know on how much fluid within the range 
of 0.2 to 1 ee. the Wassermann reaction is positive. 

As just stated, the Wassermann reaction tends to be negative on the 
spinal fluid early in the course of the meningeal reaction that develops 
in from 20 to 50 per cent of patients with early syphilis. This is ex- 
tremely important, for the nonspecific character of the other tests and 
the frequent negativity of the Wassermann at this stage, taken together, 
may lead the examiner to the conclusion that the patient simply has a 
slight, banal meningitie involvement associated with anything but the 
neurosyphilis which he actually has. In contrast to this relative in- 
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signifieanee of the negative Wassermann reaetion on the spinal fluid 
early in the disease, equal emphasis must be placed upon the very great 
signifieanee of the strongly positive Wassermann reaetion on all dilutions 
of the spinal fluid. It is, of course, possible for technical and nonspecifie 
false positives to occur in the spinal fluid Wassermann test, but they are 
not common, and the other three checks, together with the clinical 
aspects of the case, afford important aid in interpreting them. The 
strongly positive spinal fluid Wassermann reaction is always a serious 
matter and when accompanied by a first-zone colloidal test is extremely 
serious, absolutely regardless of the globulin and cell count. The most 
refractory and unfavorable aspects of general paresis tend to be accom- 
panied by just such fluids with strongly positive Wassermanns and first- 
zone colloidal tests, low cell counts and low globulin estimations. 
Interpretation of the So-called Normal or Negative Spinal Fluid.— 
The normal spinal fluid typically reads as follows: Wassermann reaction 
negative on 0.2 and 1 ec. ; or Kolmer-Wassermann, 0000; globulin present 
in normal amount; cell count, 3; colloidal test (gold or mastic), 00000- 
00000. The normal spinal fluid, while an important index of the ab- 
sence of neurosyphilis, can never be accepted as absolute evidence that 
the nervous system is not involved by the disease. Both active as well 
as arrested neurosyphilis may present completely and persistently nega- 
tive spinal fluids to all four tests. This is particularly true of vascular 
neurosyphilis, of those forms of tabes dorsalis associated with gastrie 
crises, Charcot joints and trophic ulcers, cerebral nerve palsies, cerebral 
gumma, syphilitic epilepsy, Erb’s syphilitic spastic paraplegia and non- 
paretie syphilitic psychosis. As previously stated, it is even possible 
for the spinal fluid to contain the Spirochaeta pallida and yet be entirely 
negative to all four tests. It may be said, however, in spite of these 
qualifying remarks, that the negative spinal fluid is better presumptive 
evidence of the absenee of syphilis in the neurologie field than is the 
negative blood Wassermann reaetion in general medieine. It may, 
moreover, be said that a negative spinal fluid, even in the presence of a 
neurologie condition, almost exeludes general paresis from the diagnosis. 
The question of the existenee of sero-negative paresis is as yet undeeided 
but there are some indieations that general paresis in a preponderantly 
vaseular phase may be almost if not quite sero-negative in the spinal 
fluid, at least after treatment, and yet still be active and symptomatieally 
progressive. Cases of this sort, however, are so rare that they need 
hardly enter into the diagnostie rules applicable to ordinary practice. 

, Interpretation of the Positive or Abnormal Spinal Fluid.—Empha- 
sis has already been placed upon the signifieanee of slight grades of 
meningeal reaction in spinal fluids obtained early in the course of a 
syphilitic infection, whether in treated or untreated patients. An even 
greater emphasis in the interpretation of spinal fluid serology should be 
placed upon what the writer has come to label in his lectures * the red 
flag." This is the combination of the following findings: 

Spinal fluid Wassermann strongly positive on 
0.2 and 1 ee. ; or Kolmer 4444; globulin + +; 
cell count 36; colloidal test 5555431000. 
This eombination of the strongly positive spinal fluid Wassermann with 
a moderate or marked increase in cell count, a sharp but not excessive 
rise in globulin and a first-zone colloidal test, especially when it occurs 
in conjunction with a strongly positive blood serologie test, is, like the 
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rattle of the rattlesnake, a warning of something serious to come. This 
- type of fluid is, of course, the earmark of parenchymatous neurosyphilis 
of the paretie type and it likewise accompanies the so-called neurorecur- 
rence or acute flare-up of neurosyphilis that develops following suspen- 
sion of treatment when an abnormal spinal fluid has not been recognized 
by previous examinations. It is impossible to overemphasize to the 
physician the seriousness of this spinal fluid picture. It is an immediate 
and unescapable warning that only the most effective and intensive of 
modern methods of treatment will be of any avail in checking the process 
going on in the nervous system. Patients who up to this point have been 
treated by less intensive methods must, upon the appearance of this ‘‘red 
flag,” be considered as candidates for tryparsamide and fever therapy 
unless they make an immedate response to a great increase in the in- 
tensity of standard treatment measures. Whenever such a spinal fluid 
appears, repeated examinations, the first repetition within an interval 
of three months at the utmost after the first test, are absolutely essential 
as treatment controls. Once the physician in ordinary practice learns 
to seek for and properly interpret this ‘‘red flag"' or warning picture in 
the spinal fluid, grave neurosyphilis, and general paresis in partieular, 
ean be reduced to the level of comparative rarity. 
Other grades and types of spinal fluid abnormality inelude, for ex- 
ample, the meningeal or meningovaseular type of early neurosyphilis 
with beginning parenehymatous involvement and a spinal fluid with a 
Wassermann reaction perhaps negative on 0.2 ec. but positive on 1 ce. 
or on the larger quantities in the Kolmer, sueh as: Kolmer-WaR, 4310; 
globulin, ++; cells, 101; colloidal test, 0123442000. A spinal fluid 
with the findings as enumerated but with a somewhat lower cell count is 
not uncommon in active tabes. In the other types of cerebrospinal 
syphilis the Wassermann reaction is somewhat more apt to be strongly 
positive and the cell count apt to be somewhat lower. A spinal fluid 
report which always seems to be interpreted with great difficulty is the 
following : 
WaR-Kolmer, 0000; globulin, + ; lymphocytes, 17; 
colloidal test, 5555421000. 

Granted that the blood Wassermann reaction in this case is negative, this 
is the fluid of so-called multiple sclerosis and is not at all diagnostic of 
neurosyphilis in spite of the first-zone colloidal test. A mere rise in cell 
count with a slight increase in globulin and negative Wassermann and 
colloidal tests occurs as an accompaniment of a good many systemic 
infections, as Herrick has shown, and must be interpreted in conjunction 
with the ease. Occasionally there seems to be a tendency for partially 
or weakly positive Wassermann reactions to appear in the spinal fluid 
of patients with lethargic encephalitis, a fact which is sometimes the 
source of a good deal of difficulty in differentiation from general paresis. 
Anticomplementary Kolmer reactions on the spinal fluid and so-called 
‘‘humpy’’ Kolmer tests (04021) are sometimes quite diffieult of inter- 
pretation but usually should be regarded as positive. f 24 

It cannot be overemphasized that the spinal fluid examination can 
never yield its best diagnostic possibilities when interpreted alone. It 
is part of the general medical and neurologic examination of every 
patient who has syphilis, and only in conjunction with findings on ex- 
amination and the coincident serologic tests on the blood can its real 
significance be evaluated. It is proper, too, to reémphasize the fact that 
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the blood may be serologieally negative and the spinal fluid present 
definite evidence of neurosyphilis. Accordingly, a spinal fluid examina- 
tion supplies part of the necessary information for the full interpretation 
of sero-negative latent syphilis, and of the condition of patients in whom 
the diagnosis of syphilis, while supported by dark field or clinical evi- 
dence, has never been verified by serologic test. Equal emphasis should 
be placed upon the positive necessity for a spinal fluid examination of 
all patients whose supposed state of latency has been diagnosed by the 
strongly positive blood Wassermann reaction. Never, under any cir- 
cumstances, should a positive blood Wassermann reaction be slurred over 
or minimized. The least that it demands, once the possibilities of labora- 
tory biologie nonspecific error are eliminated, is an examination of the 
spinal fluid. Only in this way will it be possible to detect ‘‘the red 
flag"? at a time when treatment may yield arresting or curative results. 

The Luetin Test.—The value of the luetin test proposed by Noguchi 
in 1911 as an aid in the diagnosis of syphilis has undergone a number 
of fluctuations and some discredit since its inception. This has been 
due, in part at least, to failure to appraise properly at the outset the 
nonspecific element in the cutaneous allergie phenomena of late syphilis 
and in part to the fact that luetin tests performed with cultivated 
Spirochaeta pallida do not appear to give as trustworthy results as do 
those performed with organisms in suspension with tissue extract, such 
as lung, liver and testis. The revival of interest in the luetin test as a 
result of the publications of Hollander,” Kolmer 5? and various investi- 
gators of the Viennese group, including especially Brandt, indicates that 
the test may have a definite though limited field of usefulness in the 
future. Kolmer’s study of a luetin prepared from heavily infected 
syphilitie rabbit testis indicated that 33 per cent of 159 Wassermann- 
positive eases of aequired syphilis, with and without treatment, and 
61 per cent of 33 congenital syphilitic patients yielded positive reac- 
tions under adequate control. Gandy * in a fuller investigation finds 
that 10 per cent of patients with primary or secondary syphilis yield 
positive reactions; latent and late syphilis, 34.2 per cent; and prenatal 
syphilis, 31.1 per cent positives. Two of seven neurosyphilities, one of’ 
nine cardiovascular cases, gave positive tests. Of the sero-negative 
latent and late cases, 22.2 per cent gave positive luetin tests; and of the 
sero-negative prenatal cases, 25 per cent were positive to the test. 

It would appear, then, that the test has some confirmatory value as a 
check upon doubtful serologic reactions in the later stages of the dis- 
ease and in prenatal syphilitic infections and that it is influenced by 
treatment. The precise extent of these changes remains to be deter- 
mined by further experience. 

. Biologic Tests in Infectiousness and Cure.—At this point in the 
diseussion of syphilis, whieh marks the transition from the prineiples of 
diagnosis to the principles of treatment, it seems advisable to insert for 
later reémphasis as necessary a brief summary and discussion of the 
use of the biologie tests in the determination of the two critical aspects 
of the disease; namely, infeetiousness and so-called **eure." 

Blood Tests and Infectiousness.— There are few misconceptions of 
whieh it is more diffieult to disabuse the practitioner than the feeling 
that the serologie tests for syphilis determine the infeetiousness or non- 
infectiousness of a given case. Once assured that his blood Wassermann 
reaction 1s negative, the patient takes it naively for granted that his lib- 
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erty is restored and that he ean once more, from the standpoint of 
transmission of the disease, comport himself as a well man. Too often 
the physician, acting under the same misconception, encourages the pa- 
tient in this delusion. The facts of the matter are these: 

1. Infectiousness in syphilis is never determined nor is noninfectious- 
ness proved by the outcome of any serologic test, single or repeated. 

2. Noninfectiousness in syphilis is the result of lapse of time and 
absence of infectious lesions. While the serologie tests tend to become 
negative with both time and treatment, and tend to be positive when in- 
fectious lesions are present, there isno necessary correspondence between 
the two. The exceptions to the rule are too often the most tragie that 
ean be imagined. 

3. The wise physician will therefore allow no relaxation of any pre- 
cautions which he may have ordered against the transmission of the dis- 
ease, on the basis of the reversal of a blood test to negative or even of its 
persistence as negative over a considerable period. 

4, He will depend, instead, upon his knowledge of the age of the 
infection; the peculiarities of the individual case (for there is a definite 
infectious relapsing type); and on the results of prolonged systematic, 
empirical treatment with the arsphenamines and a heavy metal; and on 
frequently repeated physical examinations with special reference to the 
regions in which infectious lesions are known to appear." 

5. In particular, he will never authorize the relaxation of precau- 
tions against the transmission of the disease in sexual intercourse merely 
on the strength of single or repeated negative serologic tests. 

The Fixed Positive Blood Test.—The fixed positive blood Wasser- 
mann reaction is one of the most difficult interpretative and therapeutic 
problems of present-day syphilology. While it is impossible to define pre- 
eisely what a fixed positive blood Wassermann reaction is, one may say 
roughly, for purposes of discussion, that it is a blood serologie test which 
remains positive after 20 or more intravenous injections of an arsphenam- 
ine given in combination with 20 weeks of intramuscular heavy 
metal therapy with either bismuth or mercury, or both. The serologic 
tests may be regarded as persistently positive under these circumstances 
even though there may have been a brief interval in which the intensity 

of the positive phase was apparently reduced by the treatment; was 
subject to fortuitous fluctuation or has even remained, for several tests 
- over a period of a month or so, completely negative. Even though such 
eases are reduced to negativity by prolonged and intensive treatment, 
they tend to become positive again at once upon the cessation of treat- 
ment, or at times even to gain in positive intensity from a comparatively 
mildly positive at the start to a strong positive at the close of treatment. 

The first concern in the interpretation of pictures such as this is the 
possibility of an underlying cardiovascular or neurosyphilitie complica- 
. tion unrecognized in the ordinary management of the case. A fixed 
positive blood Wassermann reaction automatically raises the question as 
to whether the spinal fluid has been examined. If this has not been done, 
it must be done before any real interpretation of the findings or of the 
proper course to pursue can be made. Similarly, the presence of a re- 
sistant positive blood Wassermann reaction in a patient under treatment 
always demands a painstaking physical examination of the eardiovascu- 
lar system. Unfortunately, the signs of cardiovascular change in such 
cases may be equivocal or wanting. It is then only possible to tell the 
patient that repeated examination over a period of years is absolutely 
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necessary to the interpretation of the situation. In the writer’s more 
recent observation, it has seemed that the blood Wassermann reaetion in 
an obscure and gradually developing, subthreshold cardiovascular 
syphilis tends toward frequent periods of transient negativity, to fluc- 
tuations in positive strength and ultimately even to a complete nega- 
tivity, some time after treatment is discontinued, while the cardiovascu- 
lar lesion continues its slow progress. This is perhaps particularly true 
of the early case and less in the later, fully developed case in which 
definite physical signs ean be recognized. 

If there is no evidence of either neurosyphilis or cardiovascular 
syphilis, the fixed positive serologie finding becomes interpretable either 
as a ‘‘sear’’ or a defensive reaction. The significance of this state of 
affairs with reference to the immunologie background of latency and 
the mistaken treatment of the Wassermann reaction as a disease instead 
of a symptom, has already had some comment and will be further dis- 
cussed later. It should also be pointed out that the negative Wassermann 
reaction is susceptible of relative interpretation likewise. Wile *® has 
pointed out that the inereasing sensitivity of modern technics must 
inevitably lead to an increasing proportion of apparently irreversible 
positives, complete or partial in character. This is very well illustrated 
when a service which has been employing a relatively less sensitive tech- 
nie shifts to one of the more sensitive types, as in the adoption of the 
Kolmer-Wassermann reaction, for example. It will almost invariably 
be found that a number of treated patients who were supposed to have 
achieved a complete serologic negativity will be found positive by the 
newer procedure. Should one, then, consider that these patients are 
suffering from a revival or a persistence of their disease? The current 
biologie outlook upon the situation leaves the question unsettled and 
simply refuses to accept the negative blood Wassermann reaction under 
almost any circumstances as complete and final evidence of the extinc- 
tion of the infection. Under these circumstances, the procedure to be 
adopted is simply that of complete yearly evaluation of the individual 
case by the best experience available, with reéxamination and. observa- 
tion continuing throughout life. 

Two aspects of the serologic reactions in early syphilis are of very 
considerable importance. The first of these we owe to the observations 
of Moore and Kemp ® on the so-called serologie gradient. It appears 
that when the Wassermann reaetion. is taken weekly throughout the 
treatment of the early infection, a definite norm for the change from 
positive to negative ean be established. Some cases tend to depart from 
this in the direction of a more persistent Wassermann reaction and others 
are comparatively early reduced to serologic negativity. Moore and 
Kemp succeeded in showing that those patients who fail of a prolonged 
or at least a typical degree of serologic resistance and who become nega- 
tive in a short time have apparently a distinctly more marked tendency 
toward relapse. This easy reversal of the blood Wassermann reaction 
accordingly becomes a trap for the unwary physician in the early treat- 
ment of the disease and a means by which infectiousness is perpetuated 
through the too-early discontinuance of treatment and through ill-ad- 
vised assurances to the patient regarding his supposed noninfectious 
condition while Wassermann-negative. It may be considered a rule 
of thumb that the patient under standard treatment with an arsphenam- 
ine and a heavy metal, whose Wassermann reaction reverses to nega- 
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tive before the eighth week of his treatment, is showing a positively 
dangerous degree of serologie response and one which predicates a dis- 
tinet tendency to relapse or to continuance of the syphilitie process under 
cloak of a negative serology. A reversal to negative in an early ease, 
nearer the sixteenth than the eighth week, provided the negative per- 
sists, is of favorable rather than unfavorable significance for the ultimate 
outcome. 

Emphasis should also be placed upon the great importance of partial 
positives appearing in the course of a series of negative tests in an early 
syphilitie patient under treatment and on the appearance of a provoca- 
tive effect in successive weekly blood tests when treatment is resumed 
after a rest period. Both of these phenomena, supposing that the partial 
positive tests are substantiated by adequate control, tend to indicate an 
impending relapse. This too often takes the very serious form of neuro- 
syphilitic involvement, either when treatment is temporarily suspended 
or even while treatment is in active progress. 

The negative spinal fluid test in early syphilis is subject to some 
qualifying interpretations from the prognostic standpoint. While as a 
rule a patient who has a negative spinal fluid at the close of a sufficiently 
prolonged and effective course of combined treatment is not likely to 
suffer a recurrence of the disease in his nervous system or even a later 
involvement, supposing him to have been free at the outset, these rules 
do not invariably hold. The writer has, for example, seen illustrations 
of complete, serious hemiplegic neurorecurrence with a typical paretic 
or ‘‘red flag’’ formula develop in a patient who, after a prolonged and 
systematic treatment by the most modern methods, had had a completely 
negative spinal fluid three months before the appearance of the relapse. 
This negative spinal fluid had been accompanied by months of com- 
plete serologic negativity on the blood. It is for this reason that in all 
patients with early syphilis a second examination of the spinal fluid 
within a year after the first test and within a year after treatment has 
been discontinued, is highly desirable, even though the original or first 
test yielded a complete negative. 

How Often Repeat the Blood Test?—In view of these considerations, 
how often should one repeat the blood serologic tests in patients under 
observation and in patients under treatment? It must be evident that 
only empirical rules can be formulated. In the early case the ideal 
scheme, of course, is the weekly repetition of the serologic test. This, 
however, is an affair for free clinics rather than for private practice. 
In theory a serologic test by the eighth and again by the sixteenth week 
of treatment should provide useful milestones. On the other hand, 
Colonel Harrison has pointed out a very definite objection to the frequent 

repetition of serologic tests in early syphilis. The first negative Wasser- 
mann reaction constitutes, to the patient equipped with half-knowledge, 
a landmark in his progress. Too often the information that his blood 
is negative leads to the prompt disappearance of the patient. The writer 
has therefore found it advisable, in dealing with certain types, not to 
repeat the serologic test after the first positive for a period varying 
from three to six months. It cannot be too strongly emphasized that 
the treatment of early syphilis, either with respect to duration, dosage, 
choice of drugs, or predictions as to infectiousness and outcome, cannot 
be governed by the results of any known serologic test. From the practi- 
eal standpoint, therefore, apart from the possibility of occasionally 


368 SYPHILIS 


identifying an individual who may tend to relapse, the frequent repeti- 
tion of blood Wassermann tests during the management of early syphilis 
tends to overemphasize the importanee of the procedure in the eyes of 
both patient and physician. If the serologic test is repeatedly negative, 
the patient will tend to regard himself as eured and the physieian will 
tend to abate the vigor of his therapeutie measures. Instead of this 
state of affairs, the patient should be trained to the knowledge that his 
blood test is no index whatever either of his infeetiousness or his near- 
ness to the goal of eure. The physician, in turn, should accustom him- 
self to the practice of using an empirical scheme of treatment of max- 
imum intensity absolutely without regard to the serologie findings. The 
important exeeption to this rule lies in the ease of the patient whose 
blood Wassermann reaction was negative at the time his primary lesion 
was recognized. In such a case it is desirable to repeat the blood 
serologie test week after week for several oceasions, following the first 
negative, to be sure that the test does not become positive while the pa- 
tient is actually under treatment. When this does occur it indicates 
that the infection at the time treatment was begun was so near full-blown 
that the more favorable prognostic significance of the sero-negative 
primary state does not apply. The patient therefore should be treated 
and observed under these circumstances as having a fully developed in- 
fection from every standpoint. 

Logically, the most important time for frequent repetition of the 
blood test in early syphilis is after the completion of treatment and the 
beginning of a rest interval. Frequent tests during a rest interval, 
while not tests for infectiousness, are an important method of detecting 
the threat of both infectious and noninfectious forms of relapse. The 
blood test should accordingly be used more frequently than it usually 
is, onee treatment in an early ease has been suspended, and less fre- 
quently while treatment is in progress. 

In the fully established latent or late syphilitic infection and the pro- 
longed observational period that should follow the treatment of any 
early infection, a three-month interval between blood tests is a fair 
average. Occasionally, even in such a series extending over two years, 
false positive results may be obtained, to give rise to the most serious 
misgivings on the part of both physician and patient. When such a 
situation arises, all the various clinical and laboratory checks that can 
be applied to the interpretation of blood serologic tests may have to be 
utilized and it may even, in case of doubt, seem advisable to resume 
treatment for a time to meet an otherwise uninterpretable and poten- 
tially threatening situation. 

_ The closing paragraph of this section should bear home to the prac- 
ticing physician the fact that no biological tests, either singly or in 
combination, are able at the present time to establish the fact of eure in 
syphilis. This does not for a moment discount the value of a long series 
of negative blood Wassermann or precipitation tests with two or more 
negative spinal fluids in a patient who has been adequately managed 
from the therapeutic standpoint. Just as serologic tests in diagnosis 
can never be satisfactorily interpreted without clinical examination, so 
they should never be used in a treated case as the sole guides to the 
arrest of the infection. Clinical observation, reéxamination at intervals 
of a year, with especial reference to signs and symptoms of cardiovaseu- 
lar and neurosyphilitie involvement, are absolutely necessary controls 
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in the outcome of any ease dealt with in accord with modern knowl- 
edge. Subthreshold cardiovascular syphilis, the commonest and the 
most serious of the late manifestations of the disease, capable of pro- 
gressing to serious damage under the veil of prolonged serologie nega- 
tivity and defective clinical control by reéxamination, is the Nemesis 
of the disease today. 


THE PRINCIPLES OF THE TREATMENT OF SYPHILIS 


Too often the disposition of the student is to avoid a section headed 
**Prineiples'' and to thumb the pages of a presentation until he reaches 
the routine prescriptions, systems and schedules of dosage and interval 
which he fondly imagines will give him the much-desired ''praetieal" 
knowledge of treatment. No more serious mistake in dealing with the 
therapy of syphilis ean be imagined. The chief defect in our manage- 
ment of the disease today and one reason for the high incidence of com- 
plications and the relatively inferior results obtained by the practicing 
physician lies in his attempt to apply formulas without any conception 
of the objectives he wishes to obtain, without any conception of the 
action and purposes of the drugs he is using and the complications 
he is likely to encounter in their application. The fundamental prin- 
ciples of the treatment of syphilis stand in so close a relation to the 
biology of the disease that it seems advisable to summarize them at this 
point before proceeding to the special diagnostic and therapeutic prob- 
lems in which general principles must be constantly applied. 

The time is now long past when any practitioner in any part of the 
world can use effectively the best methods of his day and generation in 
the treatment of syphilis. With the development of the arsphenamines 
and the gradual substitution of bismuth for mereury, with the better 
understanding and limitation of the use of iodides, with the localizing 
methods of treatment for special groups of diseases such as the intra- 
spinal therapy of neurosyphilis, and with the rapidly developed technic 
of nonspecific medication by fever, the treatment of syphilis has made 
enormous advances. These advances demand of the practitioner who 
seeks to apply modern knowledge greatly increased skill and a highly 
specialized acquaintance with diagnostic and therapeutic methods and 
interrelations as applied to the specifie case, such as often only the ex- 
pert can really hope to possess. 

Examine the Patient.—In the good old days, if treatment for syphilis 
did comparatively little good so far as curative results were concerned, 
it at least did comparatively little harm to the individual patient. To- 
day the situation is radically changed. To decide with accuracy and 
promptitude whether or not a patient has syphilis and to place him on 
a modern curative treatment are anything but trifling matters from the 
standpoint of the publie health, the welfare of the patient, the possi- 

bilities of complications, and the mundane item of expense. Before 
beginning treatment, not only is it necessary to know with certainty 
that the patient has syphilis but it is essential to know just what form 
or forms of the disease he may present and to appraise him, from the 
standpoint of his possible therapeutic response, and his susceptibility to 
a wide range of complieations. Such an evaluation of the ease, the es- 
sential preliminary to any and every kind of treatment for any form 
of syphilis, antiquated or modern, ean rest upon only one thing. This 
is the adequate examination of the patient. Even a specialist must 
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speak with humility when he realizes how frequently he fails to meet 
the full demands of conscience and sound practice in this regard. If 
one who devotes his entire time to the problem occasionally trips on 
some unrecognized though obvious fact in the patient's make-up that 
eould have been identified by examination, how much more frequently 
must the hard-pressed practicing physician, the specialist in other. 
fields, and the physician who for one reason or another must ‘‘take a 
stab at it," fail to live up to this first and most essential requirement. 
No matter how a syphilitie infection is reeognized—whether by a com- 
plaint of falling hair, an aecidental or a routine discovery of a positive 
blood serologic test, a ‘‘hot spot’’ in the family history or a thumping 
aneurysm presenting through the sternum—the patient must be exam- 
ined, and examined from stem to gudgeon. Only in this way ean we 
deeide what he needs on the basis of what he has, and whether or not he 
ean take it. i 

Envisage an Aim.—Once having examined the patient and decided 
upon the full significance for prognosis and treatment of all his find- 
ines, the next obligation is to ‘‘envisage an aim." We must decide first 
of all upon the aim of ‘‘cure’’ versus arrest. The objective in a lad of 
21 years with a three-day-old chanere is completely different from that 
in a man of 55 with ataxia, lightning pains and a leaking bladder. In 
ease after ease the first decision must be between massive and sympto- 
matie treatment. The most striking contrast exists between the ideals 
and methods of early as distinguished from late treatment. A selec- 
tion of drugs and a technic perfectly appropriate to a latent infection 
with no physieal signs to support the positive blood serologie test, may 
be absolutely fatal if applied to a patient with only trifling aortie signs 
but the well defined beginnings of an angina pectoris. The mere differ- 
enee in the spirillieidal effeets of bismuth and neoarsphenamine, a mat- 
ter of less than a week in rate of disappearance of organisms, has been 
blamed in part for the increase of syphilis in France in contrast with 
its decrease among her neighbors? In the modern management of 
syphilis questions related to the influence of treatment on resistance 
and the disturbance of defensive balance by injudieious and incomplete 
therapeutic measures, arise with sufficient frequency to discredit, mis- 
takenly, in the eyes of the inexperienced and uncritical, the entire fabric 
of the modern and demonstrably effective control of the disease. Let 
us then definitely agree that it is the first duty of a physician assuming 
charge of a patient with syphilis to consider with care the best possible 
objective obtainable for his patient, and to study assiduously the best 
possible means for obtaining that objective. It is not too much to say 
that there is a modern technie whose effectiveness can be expected to 
range from 50 to 100 per cent for the achievement of every practical 
therapeutic aim in connection with the disease. 

System vs. Individualization.—The third general principle reads as 
follows: ‘‘Incline to system early and to individualization late." The 
whole trend of the modern publie health movement against syphilis as 
an infectious disease is showing with increasing clearness that the treat- 
ment of early syphilis ean be made a matter of almost hard and fast 
routine. The comparative youth of the patients, for syphilis is over- 
whelmingly acquired in the premarital years; their general good health; 
and, above all, their freedom from the complicating and qualifying 
disabilities for which syphilis is itself responsible in their later years, 
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all combine to make the management of early syphilis potentially a 
machine affair, conforming closely to certain standards and reduplieable 
from clinic to clinic and office to office practically throughout the world. 
An entirely different state of affairs, of course, prevails in the later 
years of the infection. While the sero-positive latent case, in early 
middle life, may tolerate the therapeutie pounding appropriate to the 
radical cure objective in the early weeks or months of the disease, the 
older patient with the handicap of increasing years, a lifetime of strug- 
gle, accumulated disabilities and injuries, and above all, the added and 
grave ineapaeities induced by syphilis itself, ean hardly be expected to 
endure such therapeutic cudgeling and routinization. It follows, there- 
fore, that two things may properly be expected of every physician who 
treats syphilis at all. First, he shall systematize his early cases while 
not neglecting their individual peculiarities; and second, he shall apply 
the very best individualizing judgment of which he is capable or which 
he can obtain to the decision as to what is the wisest course to pursue in 
a patient with a late infection. 

A legitimate hope for the future, in this direction, will be the much 
wider application of the ‘‘consultant prescription’’ to the management 
of difficult and late or special syphilis. By far the greater part of the 
treatment of a patient with a syphilitic infection, even under the most 
difficult circumstances, ean be satisfactorily carried out by the prac- 
titioner with a reasonable amount of technical knowledge, such as he can 
acquire in medical school and during his interne contacts. On the 
other hand, it is unlikely that among the busy demands of practice of 
other kinds, the majority of physicians can obtain a maximum or even 
a minimum grasp of the complex of interrelated factors that modify 
treatment decisions in late syphilis. It is to be hoped, therefore, that 
foresight, if there is such in medical social planning, will provide ad- 
visory centers, better organized syphilis clinics, and adequate, easily 
available local consultation to assist the practitioner in dealing with his 
late cases. It is regrettably true that most early syphilis in countries 
still maintaining an individualistic system of practice is undertreated 
and over-individualized, while latent syphilis and late syphilis is over- 
treated and under-individualized. 

Risks vs. Benefits.--The fourth principle governing general thera- 
peutie procedure in syphilis might be summarized in the phrase, ** Weigh 
the risks against the benefits." *" Elements all too rarely taken into 
account in therapeutic decisions are, first, the time factor; second, the 
age factor; third, the impairment factor; and fourth, the tolerance 
factor. By the time factor is meant essentially the duration of the in- 
fection. Where this can be ascertained or presumed, it becomes an im- 
portant element in the estimation of the required intensity and dura- 
tion of treatment. On the one hand, for example, the influence of time 
on infectiousness is highly important. A patient whose disease is of 
more than five years’ duration need rarely, if ever, be treated to prevent 
infectiousness. It is possible, in such a case, to consider, therefore, 
only the personal as distinguished from the public health requirements. 
On the other hand, there is a constant tendency to feel that a syphilitic 
infection of short duration is more easily cured and requires less treat- 
ment than one of long duration. This mistake, which the writer be- 
lieves is gradually coming to be recognized as serious, was the basis of 
the concept of abortive cure in early syphilis that has been responsible 
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for much Wassermann-fastness, relapse, late cardiovascular and neuro- 
syphilis. Many a syphilitic infection of fifty years’ duration yields the 
necessary symptomatic response to the most trifling treatment, while 
a syphilis of six days’ duration may eventuate in almost unconquerable 
complications, if mismanaged and undertreated. 

Consideration of the age factor involves a crude experimental esti- 
mation of the rate at which an untreated or partially treated syphilitic | 
infection may be expected to produce symptomatically recognizable 
complications. Thus, for example, a man of 25 who acquired his syphil- 
itie infection at 18 should be definitely in the period of the disease 
during which cardiovascular complications are asymptomatic but po- 
tentially present. In order to forestall the possibility that some unrec- 
ognizable complication in this group of structures may later develop, 
it is, therefore, perhaps advisable to treat this young man of 25 with 
considerably greater intensity than one of 45 with identically the same 
clinical and serologie picture. Similarly, a syphilitic infection recently 
acquired by a man of 65 seems at times to impress the physician as 
requiring little more than mercury pills by mouth. Yet the problem of 
the transmission of the disease is not materially different at age 65 from 
what it is at age 25. In fact, the saying, ‘‘No fool like an old fool,’’ fre- 
quently makes the adoption of modern spirillicidal and infection-con- 
trolling methods a positive public health duty in a patient of 65, more 
or less irrespective of their effect upon the individual. These are merely 
examples of the numerous problems involving the biology of the disease 
and its public health and personal significance which center about the 
age of the patient. 

“Damaged Goods’’.—Appraisal of the impairment factor, the ele- 
ment of ‘‘damaged goods’’ in every person with a fully established or 
advanced syphilitic infection, is highly important and sometimes, un- 
fortunately, very difficult. Consider, for example, cardiovascular syph- 
ilis. Even a moderate experience with this phase of the disease tends 
to show that cases may be quite definitely grouped from the standpoint 
of treatment into those that have and those that do not have a serious 
grade of myocardial or coronary impairment. It is vitally necessary, 
therefore, both in deciding treatment and prognosis, to make a specific 
search for evidence of these two grave complicating elements in the 
patient who first presents himself with syphilitic cardiovascular disease. 
Failure to do so may result in shortening rather than extending life 
expectancy. In late syphilis particularly, a very significant amount of 
damage, tending to diseredit and discourage the use of modern thera- 
peutie methods in early syphilis, has arisen from the failure to differen- 
tiate properly the significance of various types of impairment, particu- 
larly in visceral syphilis, from the standpoint of their response to 
treatment, 

Tolerance of Treatment.—The tolerance factor will, of course, be 
taken up in much more detail in connection with the complications of 
treatment. Commonly neglected items include the history of an irritable 
skin or of cutaneous complications, evidence of allergie instability, and 
evidence of renal injury or defect. Even such relatively unusual items 
as splenic injury or splenectomy, cirrhoses involving the liver and 
spleen, chronie gastro-intestinal difficulties, are all germane to the esti- 
mation of tolerance. On fhe other hand, it must be said foreibly that 
only too frequently alleged defeets in toleranee of treatment, ineluding 
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idiosynerasy, are invoked to explain bad therapeutie results, which in 
reality are traceable to unfamiliarity on the part of the physieian with 
the intrinsie toxieity and other shorteomings, of the drugs which he is 
employing in a given case, or even to the absolute contra-indications to 
their use. It should be more widely understood that there is a way 
around or a means of forestalling most difficulties in syphilis therapy. 

The fourth general therapeutie principle maintains that every physi- 
eian who undertakes to treat syphilis should know and have on his 
tongue's end the standard, generally aecepted methods for dealing with 
the condition which he undertakes to treat. This information should 
come, as far as possible, from authoritative sources, not from single 
ease impressions, from hearsay, or from the too often inadequate or 
biased knowledge of drug salesmen and detail men. The material is 
available in the literature and an increasing number of effective and 
valuable summaries are being published through such vehicles as the 
special journals and Venereal Disease Information, a journal issued by 
the United States Publie Health Serviee at a nominal priee. The system- 
atie efforts now being made by the United States Publie Health Serv- 
ice and the Health Section of the League of Nations to evaluate the 
experience of the important clinical centers for the treatment of syphilis 
throughout the world, where conditions more nearly approximate the 
ideal than in the experiences of the individuals too often cited in the 
pharmaceutical testimonials and leaflets, constitute a notable advance 
in this field. Their published utterances may well be looked forward to 
by the profession. 


MODES OF ACTION AND COMPARISON OF THE EFFECTS OF THE ARSPHENAM- 
i INES AND THE HEAVY METALS 
What Does an Arsphenamine Do?—Just as in big game hunting it 
- sometimes becomes a matter of life or death whether a confused and ex- 
— eited gunbearer hands his master an elephant gun or a squirrel rifle, so 
in the treatment of syphilis the whole issue hangs at times, and in fact 
frequently, upon the opening shot of the eampaign and the therapeutie 
instrument with which it is delivered. It becomes more than essential, 
therefore, to understand exaetly what each kind of shot is eapable of 
accomplishing when one approaches a human thicket alive with spiro- 
ehetes. The action of the arsphenamines, involving as it does not only 
the individual health of the patient but the entire issue of publie health 
control and ultimate extinction of the disease, should be particularly 
well understood. 
An arsphenamine destroys the Spirochaeta pallida outright when it 
- is exposed or accessible either in tissues or in the blood stream. This 
single fact alone explains innumerable disappointments. The ability 
of the arsphenamines to destroy the Spirochaeta pallida makes them the 
modern agents for the control of infectiousness. In fact, the lead in 
effectiveness and speed of the arsphenamines over their nearest competi- 
tor, bismuth, which was recently investigated by Levy," may be ex- 
pressed as four to sixteen times. An effective neoarsphenamine in Levy’s 
series caused the disappearance of spirochetes from a surface lesion 
even in subtherapeutie doses, such as 0.15 Gm., within 24 hours in three 
out of five patients. With an initial therapeutie dose of 0.3 Gm., in 50 
per cent the spirochetes had disappeared within 24 hours; in 38 per cent 
within two days, and in 12 per cent within three days of its adminis- 
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tration. Even a water-soluble bismuth preparation could not cause 
disappearance of spirochetes within 24 hours, the time required being 
four days in one and six days in eight cases. Inasmuch as mercury is 
greatly inferior to bismuth as a spirillicide, the obvious superiority of 
even one of the weaker, though widely used, arsphenamines is beyond 
dispute. It is, therefore, to the arsphenamines that we must look for 
our control of immediate infectiousness and hence to our entire publie 
health campaign against the transmission of the disease. It must be 
obvious, too, that the field of primary importance for the arsphenamines 
will be early in the course of syphilis, particularly during the first year, 
during which the original infectious lesions and their recurrences are 
of greatest frequency. The relative accessibility of the spirochetes dur- 
ing this period of the disease makes it, furthermore, the ideal time at 
which to use the arsphenamines for curative and preventive effect. 

A second striking action of the arsphenamines is their ability to 
induce rapid healing. It should not be understood from this that heal- 
ing is tantamount to cure in the treatment of syphilis, for it has been 
very definitely shown that certain drugs are capable of producing heal- 
ing without in the least interfering with the progress and increased 
dissemination of the infection.*t None the less, this ability to work 
visible therapeutic miracles makes the arsphenamines extremely attrac- 
tive to the therapist and gratifying to the patient, and is at times even 
a danger rather than an advantage. 

The arsphenamines have marked tonic properties largely attributable 
to the arsenical content. They have practically done away with the 
discouraging and difficultly manageable depressive effect of the older 
mereurial therapy, with its anemias and hospital pallors, its falling 
weight curves and intractable anorexias. In fact, the patient receiving 
an arsphenamine today is in more danger of feeling too well than too 
ill, and thus too easily discounting his plight and imagining himself the 
victim of a trivial ailment. 

The combined tonie and healing effects of an arsphenamine give this 
group of drugs an unrivaled therapeutic ‘‘push’’ or curative power. 
Where the older treatment slowly and laboriously educated reluctant 
body cells to defend themselves, the newer medication comes upon the 
field with a dash and a sweep which for the first time in history seems to 
make the actual extinction of all the organisms possible. Whether ab- 
solute cure is possible or not, there is no escaping the enormous increase 
in power and effectiveness brought into the syphilotherapeutie armamen- 
tarium by the arsphenamines. Not by any means all the therapeutic 
effect of an arsphenamine, however, is due to its ability to destroy 
spirochetes. These drugs, owing in part to their enormous arsenical 
content and to other less understood qualities, have marked nonspecific 
effects which must be constantly taken into account in therapeutic tests. 
For example, in choroiditis and uveitis due to focal infections, in glandu- 
lar tuberculosis and tubereulids, in sporotrichosis and blastomycosis, 
in erythema multiforme, in occasional septicemias, the arsphenamines 
may accomplish remarkable improvements. These are, however, less 
pronounced and less lasting than the specific effects. They are brought 
about in general by small doses and somewhat longer intervals between 
mjections than are commonly used for spirillicidal effects. The utiliza- 
tion of these nonspecifie and tonic effects in late syphilis is often of as 
great Importance as the securing of spirochete-destroying action, and is 
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the basis of the more moderate dosage, longer intervals and repeated, 
shorter courses that prevail in the treatment of late syphilis, 

Certain fundamental dosage principles thus apply to the use of all 
the arsphenamines. The first of these is that the initial dose should 
never be more than half the therapeutie dose for the adult. In late 
syphilis of whatever type it may well be less, At the same time, half 
the therapeutie dose is too small for routine use in the treatment of the 
disease. A safe general rule is to use for the adult male two-thirds to 
three-fourths of the maximum dose prescribed by the manufacturer in 
the case of arsphenamine and neoarsphenamine, and to increase this 
proportion with a body weight above the average (150 Ib.) and slightly 
decrease the larger figure for women.?? The reduction in maximum dose 
may then be compensated for by a shortening of the interval between in- 
jeetions from the traditional week to a period ranging from three to five 
days, if the infeetion is early ; or a lengthening, if nonspecifie effeets in 
late cases are sought. The special modifieaticn of these principles for 
particular situations will be subsequently discussed. It eannot be too 
often reiterated, however, that a uniform application of the maximum 
dese and a hard and fast one-week interval with neoarsphenamine ap- 
plied to all cases, early and late, leads inevitably to insufficient treatment 
of the early case and often over-treatment of the late ease; and to this 
may be added the increased therapeutie complications of the toxie action 
of the drug as such. 

Defects of the Arsphenamines—Allergy and Defense.—Despite their 
therapeutic value, the arsphenamines have well defined and serious de- 
fects entirely apart from their intrinsic toxie actions. The first of these 
is their general failure to stimulate or reinforce resistance. By their 
bold and forthright destruction of the organisms of the disease, they 
deprive the body of its one primordial and essential stimulus to fight 
the infection on its own account, namely, the presence of the pathogenic 
agent. The result of an inadequate application of the arsphenamines is 
therefore at times disastrous. In fact, it is well to impress the patient 
who has an early infection with the view that his curative treatment is 
- something of an all-or-none affair. If not followed through to a finish, 
he will be left both without eure and without defense. In the older 
mereurial days he was left without eure, but with some, though an im- 
perfect, defense. An additional defect of the arsphenamines, appearing 
in such situations as this, is their tendency in occasional cases, when 
inadequately used, to leave the patient not only without defense, but in 
a state of allergic susceptibility akin to the Umstimmung of late syphilis. 
In this allergie state, a relapse induced by his defenselessness against 
an unextinguished infection assumes grave and often malignant pro- 
portions. This is a large part of the background of the severity of 
 meuroreeurrence or relapse in the nervous system of the patient with an 
early infection; and too, of the destructive character of premature late 
skin and bone manifestations occasionally seen. The patient is literally 
hurried forward into a precocious tertiarism, or given the appearance of 
being ‘‘arsenic-fast’’ or absolutely refractory to treatment. It cannot 
be too strongly emphasized that much of the blame that has been laid at 
the door of the arsphenamines for the induction of premature neurosy ph- 
ilis, resistant, destructive lesions and inveterate relapse or Wassermann 
fastness is the result of the abuse, not the proper use of the drugs. Too 
little arsphenamine, especially in the early case, is at times more danger- 
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ous than too much or even none at all. It is always necessary to carry 
the drug to a more or less empirieal maximum, and to reinforce its action 
with that of a heavy metal. 

Therapeutic Shock (Herxheimer Reaction).—The second effect of 
the arsphenamines lies in the flare-up of the disease produced by the. 
first or even the first two or three doses of the drugs. This effect, 
formerly known as the Herxheimer reaction, but better spoken of as 
therapeutie shock, is one of the most serious pitfalls set for the in- 
experienced or untrained physician in his everyday use of the arsphenam- 
ines. It is not too much to estimate that more than a third of the 
serious complieations of today's syphilotherapy arises from this source. 
Owing to the rapidity of its aetion and the rate at whieh organisms are 
stirred up and then destroyed in every lesion of the disease by an 
arsphenamine, a local edema occurs at active foci, which is important in 
proportion to the site at which it occurs and the severity of the focal 
reaetion. Every lesion of the disease, early and late, be it reiterated, 
vives rise to a focal reaction to a fast-acting spirillieidal drug such as an 
arsphenamine. The time of onset may vary from 12 to 24 hours in 
intravenous medieation in an early ease to a slowly rising eurve of 
pleoeytosis, for example, in the spinal fluid cell count of a late case over 
a period of several weeks. The reaction may be a visible flare-up of a 
secondary eruption with a chill and fever, of no great significance for the 
course of the infeetion, or it may be an edema of the wall of a coronary 
artery with occlusion and sudden death. 

The prevention of therapeutie shock hinges then, first, upon the 
adequate examination of the patient to detect in advance of the first 
treatment any possible foeus where a flare-up would be injurious; 
secondly, on a moderation of the initial dosage so as to avoid explosive 
effeets even if a flare-up oecurs; and thirdly, in the absolute avoidance 
of an arsphenamine and the substitution for it of a slow-acting, relatively 
nonspirillicidal drug if even a slight degree of therapeutie shock may 
give rise to disaster. The practitioner through his tendency to employ 
large initial doses, to fail to appraise completely enough the active focus, 
and to be unfamiliar with the principles of action of the heavy metals as 
contrasted with the arsphenamines, too frequently steps boldly into the 
pitfall to his own discredit and that of really effective modern methods. 
The procedures for the prevention of-therapeutie shock, grouped under 
the general term ‘‘preparation,’’ will be discussed in connection with 
the heavy metals. It should not be understood that heavy metals never 
produce therapeutic shock, or that arsphenamines cannot be used without 
producing it. There is some reason to believe that drugs such as bismuth 
may produce a very appreciable and even serious degree of shock in 
some cases, and there is no doubt that the arsphenamines, in suitably 
low dosage and by a route like the intramuscular which makes for slower 
absorption, can be used without the induction of an appreciable degree of 
therapeutic shock. 

Therapeutic Paradox.—Closely bound up with their rapid action 
and their at times too efficient healing properties, is a second defect 
of the arsphenamines. ‘‘Therapeutic paradox" is the term originally 
applied by Wile ** to this too frequently disastrous action of these drugs 
in late syphilis. A typical example may be found in the arsphenamine 
treatment of syphilitic cirrhosis of the liver. The patient with a 
markedly enlarged cirrhotic liver without evidence of portal obstruction, 
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if placed at the outset on arsphenamine treatment, will make an initial 
rapid response with improvement in general eondition and marked 
reduction in the size of the liver. This therapeutie gain, however, is 
short-lived. The patient presently begins to lose ground, the shrinking 
of the liver is accompanied by obstruction of portal circulation, ascites 
develops, and serious complications and an ultimately fatal outeome too 
frequently ensue. What has happened in a ease of this sort is that the 
arsphenamine, by its rapid healing effects and the fibrosis thus induced, 
has so seriously interfered with the circulation. and function of the liver 
that by virtually reducing an important viseus to a mass of fibrous 
tissue it has killed the patient while ‘‘curing’’ the disease. Similar 
therapeutle paradoxes occur in other situations involved by syphilis, 
notably in the cardiovascular system. It is essential, therefore, always 
to weigh earefully the desirability, from the standpoint of future func- 
tion, of producing rapid healing. A slower reduction of the syphilitie 
process with less fibrosis, such as could be obtained with mercury and 
iodide or even with bismuth, would permit compensatory and regenera- 
tive adjustment to be made and in the end would conserve vital fune- 
tional capacity and life expectancy. 

‘“‘ Arsenic Fastness’’—<As in the case of other antisyphilitie drugs, 
it seems to be possible to develop a condition known as true ''arsenie 
fastness." A recent analysis of the literature by Miller ê+ indicates, 
however, that failure of a syphilitic infection to respond to an arsphenam- 
ine is a function either of the therapeutic inefficacy of the drug or of 
some peculiarity of the patient which leads him to metabolize it in a 
way that fails to establish contact, so to speak, with the Spirochaeta 
pallida. Outbursts of arsenic fastness in the syphilitic population of 
individual localities have been reported, notably by Nicolas recently 
from the vicinity of Lyons, but in such eases the possibility that a widely 
distributed lot of the drug has been therapeutically ineffective may well 
be the more probable explanation. There are, however, unquestionable 
instances in which arsphenamine fails to destroy the Sptrochaeta pallida 
in surface lesions and therefore presumably elsewhere in the body. Ex- 
perimental arsenic fastness in vitro and in animals has also been demon- 
strated by Akatsu and Noguchi® and by Klauder.5 As a relatively 
rare defect of arsphenamine therapy it can best be dealt with by using 
the most reliable drugs obtainable, by not depending exclusively upon 
— the arsphenamines in treatment, and by examining at frequent intervals 
any spirochete-containing or other visible syphilitic lesion to be sure 
that normal involution is in progress. 


ACTION OF THE HEAVY METALS IN SYPHILIS 

The aetion of mereury and bismuth in the treatment of syphilis 
stands out best in comparison with that of the arsphenamines, of which 
they are the logical supplement in present-day treatment methods. Bis- 
muth, to be sure, has a very definite spirillicidal effect as well as an action 
upon the cellular resistance mechanism in the disease; but this spirilli- 
eidal effeet is always very much less than that of an arsphenamine and 
“never sufficient to justify the substitution of the metal for an arsphenam- 
ine, particularly in the treatment of early syphilis, where spirillicidal 
effect is at a premium. Mercury, in contrast to the arsphenamines and 
bismuth, has practically no spirillicidal action when internally admin- 
istered. While a soluble mercurial salt administered in considerable 
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doses at very short intervals will cause the comparatively rapid involu- 
tion of spirochete-containing lesions, the organisms seem to remain 
active while the lesion is involuting, and the effect seems to be rather 
upon the body cells than upon the infecting agent. 

In the comparative lack of spirillicidal action exhibited by mercury, 
we find the principal explanation of our failure in the past to conquer 
syphilis as an infectious disease. Syphilis under mercurial treatment 
was practically certain to remain infectious for weeks, if not months, 
and the ordinary and rather expected course of relapses in a con- 
siderable proportion of cases often prolonged these episodes of recurrent 
infectiousness over a period of years. It is evident, therefore, that mer- 
cury cannot under any circumstances be considered as the sole depend- 
ence in the treatment of early syphilis under a modern régime. Phy- 
sicians who revert to this practice by the administration of protiodide 
pills and inunctions to the patient with early syphilis without the em- 
ployment of an arsphenamine are, consciously or unconsciously, sacri- 
fieing the welfare of society to their conceptions of benefit for the 
individual patient. Fortunately, a proper use of the arsphenamines 
does away with the objections that have been raised by the ultracon- 
servative group and makes it entirely unnecessary to place the slowly 
developed resistance and defense mechanism of the patient ahead of the 
advantages of quick control of infectiousness and development of ade- 
quate resistance by artificial means. 

Combined Treatment.—It is apparent, then, from the logie of the 
situation, that the ideal modern treatment of syphilis consists of the 
combined use of both arsphenamine and a heavy metal in early and 
latent eases, and in a suitable adjustment or proportioning in dosage, 
time and sequence, of the arsphenamines and the heavy metals in the 
treatment of late syphilis. In early syphilis the question may then be 
raised as to whether such use of the two types of drugs should be simul- 
taneous or alternate. By simultaneous use is meant the giving of the 
arsphenamine treatment and the heavy metal treatment in parallel 
courses, the arsphenamine being given on one day and the heavy metal 
two or three days later, or both arsphenamine and heavy metal on the 
same day. It is true that some of the earlier observers objected that 
this form of treatment put the patient's eliminative mechanism, and 
partieularly his kidneys, under too great a strain. Fortunately, the 
comparatively low toxieity of bismuth has done away with a large part 
of this objection. It may now be definitely said that there can be no 
reasonable objection to the combined simultaneous use of an arsphenam- 
ine and a bismuth preparation, and the two may even be given on the 
same day through considerable series without ill effects. 

Where it is desired to adhere to the older practice of administering 
eourses of arsphenamine in alternation with those of heavy metal, a 
technic known as ''overlap" may be employed. That is, the patient, 
starting treatment with either an arsphenamine or a heavy metal, begins 
the second course of the alternating drug a little before the end of the 
first course of the original drug, so that for a brief period of perhaps two 
or even three weeks he takes both drugs simultaneously. He continues 
then for a time with the second drug alone; when the first drug is again 
to be resumed, the course of the second drug overlaps the beginning of 
the second course of the first drug by another period of two or even 
three weeks. By this process of overlapping, a certain amount of the 
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good effect of both alternating and simultaneous treatment is secured 
with a reasonable compromise in protecting the eliminative mechanism 
from overload. The further extremely important effect of overlap is to 
bring about the development of resistanee through the use of a heavy 
metal before the patient discontinues the use of his spirillieidal drug. 
He is thus fortified against the weak point in arsphenamine therapy and 
is not laid open to risk of relapse or precocious malignant tertiarism. 
On the value of the combined treatment of syphilis in seeuring maximum 
eurative effect and protection from relapse, especially in the early stages 
of the disease, the writer has been glad to find that his own impression 
is in accord with the very large experience of Colonel Harrison. 
Rules of Arsphenamine Procedure.—From the foregoing eonsidera- 
tions, then, with reference to the therapeutic effects of arsphenamine and 
heavy metals, arise what might be ealled three great and irrefragable 
rules governing the employment of the arsphenamine group of drugs in 
the treatment of syphilis. 

Rule 1. Never use an arsphenamine exeept in eonjunetion or se- 
quence with a heavy metal, or end a course of treatment with it. 

Rule 2. Never use an arsphenamine insufficiently—that is, in a single 
short course. Either give a long course of the drug or, if short courses 
seem more advantageous, eover the possibilities of relapse thoroughly by 
the simultaneous or combined use of a heavy metal. The short single 
course of arsphenamine, early or late in the disease, not properly com- 
bined with or followed by heavy metal, is too apt to give all the dis- 
advantages and none of the advantages of the arsphenamine group of 
drugs. 
^ Rule 3. Never use an arsphenamine when there is reason to fear 
either therapeutie shock or therapeutic paradox. Always prepare the 
way with a heavy metal; always reduce the initial dosage of the ars- 
phenamine to one-half the full or adult dosage, or even less; and do not 
use an arsphenamine at all in the late case unless it is possible to en- 
visage clearly a lasting beneficial effect. 


DISCUSSION OF THE INDIVIDUAL ARSPHENAMINES AND TRYPARSAMIDE 


There are at the present time a variety of modifications of the origi- 
nal arsphenamine base available for the treatment of syphilis. It is im- 
portant to realize the advantages and disadvantages of each and to under- 
stand, moreover, that they are not to be lumped together in the mind of 
the therapist as *'arsenie." While arsenic is, of course, the basie con- 
stituent which gives these drugs their therapeutic effect, linkage of the 
arsenic in the molecule of the dye base is the source of their action rather 
than the mere presence of the drug as such. When this is once under- 
stood, there will be less inclination to use cacodylates, Fowler’s solution 
and other arsenical preparations inert with reference to the treatment of 
syphilis than there has been in the past. A part of the effect of arsen- 
ical medication in syphilis is attributable also to the valence of the 
arsenic. Trivalent arsenicals constitute the spirillicides of the arsenic 
group; while pentavalent arsenicals, of which tryparsamide is the most 
notable example, though they have at times striking effects upon certain 
aspects of syphilis, lack almost altogether the ability to destroy the or- 
ganisms in the body which is so distinctive and important in arsphenam- 
ine therapy. It follows, therefore, that no one who understands the 
rationale of a pentavalent arsenical like tryparsamide will be likely 
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to employ it in the treatment of early syphilis except for the one and 
only indication for which it is fitted, namely, the “red flag" picture in 
the spinal fluid examination. 

The original arsphenamine, Ehrlich's ‘‘606,’’ the writer believes it 
justifiable to say, remains, in the estimation of all those who have had 
a large experienee with it, the paramount drug in the general treatment 
of the disease in its early stages. Its therapeutic efficacy, as compared 
with its much more widely used rival, neoarsphenamine, has been esti- 
mated as from 114 to 2 times as great as neoarsphenamine, even in an 
arsenieally equivalent dosage. Unfortunately for the popularization 
of this extremely effective drug, its preparation for injection requires a 
rather diffieult speeial teehnie of neutralization of the solution with 
sodium hydroxide. When this is not carried through secundum artem, 
a wide variety of vexatious and even very grave complications may 
follow. This fact has so reduced the general practitioner’s acceptance 
of the drug, and even its popularity in the majority of clinics, that there 
really is no practical purpose served by describing in detail the technic 
of its preparation and administration in a treatise of this length. The 
drug remains now a ''pet'' of specialists and one which I believe all 
users familiar with it would select, if they could, for the treatment of 
their own infections, were they so unfortunate as to acquire them. It 
should be borne in mind, moreover, that ‘‘606’’ has been the choice of 
the majority of the larger syphilis clinics of the United States, although 
it has lost popularity much more rapidly abroad. Accordingly, the 
greater part of the published material on the results of treatment for 
early syphilis now available in the Ameriean literature 1s based upon the 
use of ‘‘606.’’ 

It must be emphasized that the practice of giving ‘‘606’’ at weekly 
intervals in eourses ranging from six to ten injeetions each, now usually 
accepted as the best practice, is by no means to be regarded as the ideal 
scheme applieable for the weaker members of the series. In leaving 
'*606" behind him, the practitioner or the specialist should divorce 
himself from the scheme of weekly dosage and comparatively short 
courses, and take up the short interval, moderate dose, long course sys- 
tems of combined treatment which are gradually taking the place of the 
older short course, once-a-week arsphenamine systems. For those who 
are familiar with the use of ‘‘606’’ from the technical standpoint or who 
use the ready prepared arsphenamine solution, the writer's suggestion 
will perhaps be of interest that combined and simultaneous treatment 
with bismuth is easily possible if the dosage of ‘‘606’’ does not exceed 
0.4 Gm. In robust young adults it is possible without any evidence of 
injury to give ‘‘606’’ series ranging from ten to twenty injections at 
weekly intervals with simultaneous intramuscular injection of 0.2 Gm. 
(3 Gr.) potassium bismuth tartrate without any evidence of unfavor- 
able reaction. Such a scheme makes possible maximum intensity with 
prolonged effect and the absence of rest intervals, both of which will be 
commented on more fully later. It simply applies to ‘‘606’’ the simul- 
taneous injection technic advocated by Schamberg “ for neoarsphena- 
mine. 

It has also appeared desirable, in the study of the effects of short- 
course ‘‘606,’’ to mass the injections at shorter intervals in the begin- 
ning of the course. If the dosage is kept small this is more easily 
possible and the bad effect of destroying the patient’s tolerance by sharp 
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reaetion eomparatively early in the series is thus done away with, while 
the early massive spirillicidal effect is seeured. Original arsphenamine 
(“606°”) is the drug which lends itself best to the purposes of those who 
advocate the Scholtz-Pollitzer °° intensive system of treatment in which 
three arsphenamine injections are given within a period of 24 to 72 
hours, to be followed by a series of bismuth or mercurial injections 
before the intensive arsphenamine course is repeated. In offices and 
clinics in which ‘‘606’’ is preferred, the writer suggests that the best 
results are obtained by having a teehnieian trained exclusively to its 
use in eomplete charge of the preparation of the drug for administra- 
tion. The art of preparing an arsphenamine, like that of a good cook, 
is to some extent incommunicable. Arsphenamine solution, when pre- 
pared, should stand for 30 minutes to an hour before injeetion in order 
that advantage may be taken of the observations of Reid Hunt on de- 
toxifieation.? Drop by drop neutralization and the one-sixth excess of 
alkali with a mixture of the monosodium and disodium salts which it pro- 
duees gives less trouble with the veins and with the patient than does 
the orthodox quantitative neutralization.? In large clinics the ars- 
phenamine solution should be colored by phenolphthalein, as suggested 
by Chambers,” to prevent accidents; and the drug itself should be mar- 
keted in a clearly marked ampule recognizable even without the label. 
Neoarsphenamine.—The enormous popularity of neoarsphenamine 
is due to ease of administration combined with a comparative freedom 
from immediate and disconcerting complications. Therapeutically the 
drug, dose by dose, is less efficient than ‘‘606.’’ It is, however, about 
one-third as likely to give rise to exfoliative dermatitis, an advantage 
which it exchanges, however, for a distinctly greater tendency to pro- 
duce hemorrhagic encephalitis and aplastic anemia with purpura 
(aleukemia haemorrhagiea). Neoarsphenamine is much more variable 
than ‘‘606’’ as regards therapeutic effectiveness and it has been clearly 
shown both by Dale and White ** and by Voegtlin ** and his associates 
that individual lots of the drug on the open market may be absolutely 
worthless therapeutieally even though they may have passed the official 
toxieity tests and be to all appearanees perfeetly satisfaetory. The 
Ravaut technic for the administration of neoarsphenamine has become 
_ practically universal and involves the simple dissolving of the drug in 
triple distilled water (now purchasable in ampule) in a concentration 
of approximately 1 decigram to 1 ee. This solution is nonhemolytie but 
has the disadvantage of being so concentrated that unconsciously the 
operator administers the drug with much greater rapidity than he real- 
izes. Inasmuch as this over-rapid administration is the cause of many 
complications, it should be constantly kept in mind by every user. Im- 
portant rules for the administration of the drug, whose significance has 
been brought out both by laboratory investigation and clinical experi- 
- ence,** include the following: no matter how large the clinice or prac- 
. tice, neoarsphenamine should be made up dose by dose, should never be 
shaken and the nozzle of the syringe should be kept below the surface 
of the liquid so as not to aerate it. It is the mark of the greenhorn to 
squirt neoarsphenamine. In contrast to arsphenamine, 1t should never 
_ be allowed to stand. If it does not dissolve almost instantly, it should 
- be thrown away and complaint made to the manufacturer. In its thera- 
peutie use, smaller doses (maximum from 0.45 to 0.6 Gm., the former 
partieularly for women) and shorter intervals (from three to five days) 
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between injeetions, with longer eourses of 15 to 20 injections each, should 
be the rule. The drug lends itself partieularly well to a combined simul- 
taneous bismuth therapy, the neoarsphenamine being given intravenously 
in the dosage mentioned on the same day with an intramuscular injec- 
tion of any of the ordinary soluble or insoluble bismuth salts in full 
adult dosage. Neoarsphenamine lends itself particularly well to the 
securing of tonie effeets in debilitated syphilitie patients, and nonspe- 
cific effects on patients who do not have syphilis, such as, for example, 
eases of choroiditis and uveitis of focal infectious and other origins. 
When nonspecific or tonie effect is desired, doses of 0.6 Gm. as a maxi- 
mum may be given at intervals of one week to ten days. It should be 
recalled that a dose of less than 0.3 Gm. neoarsphenamine is regarded 
as therapeutically ineffective from the standpoint of syphilis except in 
such systems of gradually ascending dosage as have been recommended 
for the treatment of very late tabes and advanced cardiovascular syphilis. 

Sulpharsphenamine.— This drug, studied in this country by Voegt- 
lin ™ and by Stokes and Behn,'* is chemically a near relative of neo- 
arsphenamine and has certain very marked advantages but, unfortu- 
nately, certain very important disadvantages. It ean be administered 
intramuseularly in doses as high as 0.4 Gm. and when used in this way 
is a remarkably efficient antisyphilitie agent. This advantage of intra- 
muscular administration should not be overlooked especially when it is 
recalled that Ehrlich originally expressed the belief that intramuscu- 
larly administered arsphenamines were markedly more effective thera- 
peutically than the same drugs used intravenously. It is also a great 
convenience in certain cases to be able to give the drug intramuscularly 
to persons with unsatisfactory veins. The absorption of the drug by 
intramuscular administration is rapid and satisfactory. The disad- 
vantages of sulpharsphenamine involve a risk of exfoliative dermatitis 
two to three times as great as even that prevailing with arsphenamine 
itself (^ 606"), and at least seven times as great as with neoarsphenam- 
ine. Moreover, sulpharsphenamine seems to have a greater tendency 
even than neoarsphenamine to the produetion of the highly fatal aleu- 
kemia haemorrhagica or aplastic anemia with purpura. The users of 
this drug must, therefore, be thoroughly familiar with and on the look- 
out for the two gravest complications of arsphenamine administration. 
Intravenous use of sulpharsphenamine seems to have no special ad- 
vantages over the intravenous use of neoarsphenamine. 

Neosilverarsphenamine.—'This drug has achieved a gradually es- 
tablished position in syphilotherapy and probably exceeds neoarsphenam- 
ine in effectiveness though somewhat reaction-producing. The dosage 
is 0.2 to 0.3 Gm. intravenously, given with the syringe as with neo- 
arsphenamine, and the brown solution must be administered with care 
to make sure that the entry of the vein has been followed by a proper 
flow of blood, which is rather diffieult to distinguish. Moore in particu- 
lar has had the therapeutie possibilities of this preparation in early 
syphilis under investigation. 

Bismuth Arsphenamine Sulphonate.—This drug, synthesized by 
Raiziss in 1925, has had an inereasingly extended use in this country 
for the past six years '* and shows a good deal of promise. It is a ra- 
tional eombination of bismuth and a sulphoxalate arsphenamine in one 
chemieal compound and while the dosage of metallie bismuth and of 
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the arsphenamine component is low, the combined effect seems distinctly 
synergistic and the drug is developing a place for itself. Its advan- 
tages include: (1) exclusively intramuscular administration, with com- 
paratively little local reaction, and measurable therapeutic effect in 
many cases with injections only once a week (though in early syphilis 
two injections a week are desirable) ; (2) susceptibility of administra- 
tion in long courses (40 to 100 injections have been given without a rest 
interval and with no complications) ; (3) a very low incidence of com- 
plications attributable either to arsphenamine or bismuth, which makes 
the drug a valuable substitute for the other arsphenamines when they 
have set up reaction in a given case; (4) a very high proportion of 
lasting good effects on the blood Wassermann reaction; (5) low inci- 
dence of neurosyphilis under a proper technic in early eases; (6) ab- 
sence of therapeutic shock and paradox in cardiovascular and hepatic 
syphilis, provided the initial dosage is very small [0.05 Gm. (0.75 
Gr.)]; and (7) ease and simplicity of preparation for administration. 
The disadvantages include a slower spirillicidal effect than that of neo- 
arsphenamine, though more rapid than that of some bismuth prepara- 
tions. This delay is sufficient to justify beginning treatment in early 
syphilis with a more rapid spirillicide such as neoarsphenamine for the 
first one or two injections. The drug is not absolutely free from com- 
plications and shows possibly somewhat more tendency than neoars- 
phenamine to give rise to aleukemia haemorrhagiea. Jaundice and 
dermatitis are very rare eomplieations of treatment with bismuth ars- 
phenamine sulphonate. Local reaction after injection is sufficient in 
some cases (8.2 per cent) to compel a change to another drug. The 
drug is fairly effective against symptomatic late neurosyphilis but prae- 
tically ineffective against the serologic changes; and hence eannot be 
particularly recommended for use in this field. In prenatal syphilis 
the results are still under discussion but have not thus far been striking 
in the older latent cases. In latent Wassermann-fast acquired cases bis- 
muth arsphenamine sulphonate presents no intrinsic advantages not 
obtainable by varying the mode of treatment with other combinations. 
It may be said, however, that the drug, in combining both the arsphenam- 
ine and the bismuth phase of treatment, accomplishes in one motion 
what ordinarily requires two, with less risk of complications and better 
general tolerance of a prolonged though moderate treatment régime. 
The maximum adult dose is 0.2 Gm. (3 Gr.) to be dissolved in 1 ee. of 
water containing a 2 per cent butyn solution. Care must be taken that 
the drug is completely dissolved before it is drawn into the syringe, for 
the presence of undissolved particles greatly increases the reactivity. 
The drug should never be given intravenously. The intramuscular 
technic differs in no respect from that in use for all other intramuscu- 
larly administered drugs. 

Intraspinal Arsphenamine Therapy.--The prominent place held by 
local treatment of the nervous system with arsphenamized serum, with 
or without reinforcement by the arsphenamines direct, and by less fre- 
quently used methods, such as mercurialized serum therapy, is men- 
tioned merely for the purpose of indicating that these procedures are 
highly special and should not be undertaken by one not thoroughly 
familiar with them through training and experience, and possessed of 
the proper equipment. As a matter of fact, intraspinal therapy is very 
distinetly on the wane and likely to be displaced, except in certain spe- 
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cial eireumstanees, by tryparsamide and fever therapy.  Intraspinal 
therapy, all statements to the eontrary notwithstanding, is ineffective 
against general paresis; and its ehief field of usefulness is now confined 
to the treatment of certain eases of low tabes (in whieh, however, there 
is a distinct element of risk) and, according to the observations of Moore, | 
to the treatment of primary optie atrophy before the vision has declined 
below 1/200. 

Tryparsamide.—This drug—devised by Jacobs and Heidelberger, 

and subjected to study by Brown and Pearce, and subsequently by 
Lorenz, Loevenhart and their associates '?—is a very important contri- 
bution to the treatment of resistant neurosyphilis. It is a pentavalent 
arsenieal with eomparatively little spirillieidal effect, and its striking 
action in syphilis of the nervous system is therefore supposedly due to 
its remarkable ability to penetrate the meninges and to increase enor- 
mously the arsenieal content of the brain and spinal cord. Just what 
the direct mode of action may be, in view of the low spirillicidal effi- 
ciency, it is a little difficult to say. It should at least be recalled that 
the drug is not intended for the treatment of early syphilis. Its field 
of greatest usefulness in neurosyphilis is that of ''the red flag"' syn- 
drome or serologic preparesis, and the actual treatment of general pare- 
sis itself. There is no evidence at present extant that it has any prophy- 
laetie value in preventing neurosyphilitie involvement in early syphilis. 
The drug is given in what must seem to be enormous doses, 1 to 3 Gm. 
(15-45 Gr.) once a week, which constitute really a colossal dose of ar- 
senic. Notwithstanding this fact, complications, with the exception of 
those involving the eye, are very infrequent and in fact almost negli- 
gible in practice. The drug occasionally produces slight renal irrita- 
tion and there have been some suggestions of occasional associated 
jaundice, Considering, however, the complications attendant upon the 
intensive use of the arsphenamines, those attendant upon the use of 
tryparsamide are of small moment indeed. The drug has very marked 
tonie properties and the constitutional effect upon the patient, if the 
drug agrees with him at all, is often very striking, including gains in 
weight, improved sense of well-being and a tendency to increased sex- 
ual activity. The drug gives rise quite definitely to therapeutic shock 
effect and it is usually wise to expect a period of increased disturbance 
in the irritable or excited paretie, beginning about the third or fourth 
week after the administration of the drug is begun. While most patients 
thrive on it, an occasional patient is sure to get very decidedly worse, 
and if the drug is at all poorly tolerated it is wisest to discontinue it 
altogether. 
. The complication of greatest significance in tryparsamide therapy 
is the risk of primary optic atrophy. In the earlier series this amounted 
to approximately 1.5 to 2 per cent of all cases treated, but the propor- 
tion can be very much reduced and in fact made almost negligible by 
the exercise of the following precautions: 


1. A preliminary examination of the fundus and a perimetric test 
of the visual fields before the administration of the drug is begun, is 
absolutely essential. Each week after treatment begins, this examina- 
tion should be repeated on the second or third day after the tryparsamide 
injection. | There is no object in examining the fundus alone, the field 
test and visual acuity being very much more important. 

2. Close account must be kept of the patient's symptoms and a com- 
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plaint of dimming of vision, grayness, dazzling (as of sunlight on snow), 
an appearance as of elouds approaching from the periphery of the visual 
field, and uncertainties in gait (suggesting poor vision), must all be taken 
seriously. 

3. If there is shrinkage of the visual fields, or if the symptoms just 
deseribed are elearly present, treatment must be at once discontinued. 
It has been eontended by Cady and Alvis that in many eases it may be 
resumed after 30 days without increase of the field contraction or other 
injurious effects. : 

4, The codperative element in these examinations affects the risk, 
and patients who are befuddled or whose statements are unreliable be- 
eome ipso facto more subject to the risk of ocular damage because of 
their inability to report their symptoms adequately, 

5. The risk of eye complications is so greatly reduced after the tenth 
treatment that the eye examination of perimetric fields and visual acuity 
may be stopped. A check should, however, be kept of symptoms. 

Tryparsamide in accordance with the most recent technies ® should 
be given in doses of 1 to 3 Gm. (15-45 Gr.) once a week, continuously, 
week after week, for periods ranging from one to two or more years. 
Bunker ® has pointed out that serologic improvement often does not 
occur until approximately a hundred injections have been given; but 
it is wise, none the less, to keep track of the spinal fluid findings at 
intervals of six to twelve months, especially in patients in whom symp- 
tomatic improvement does not serve as a control. The drug is frequently 
used after a bout of fever therapy and some observers continue to use 
the original technic of Lorenz, Loevenhart and associates, consisting of 
ten to twelve injections per course with coincident but not simultaneous 
injection of mercury salicylate or bismuth. Kemp and Stokes *? and 
Neymann and Osborne è have used and found advantageous the ad- 
ministration of tryparsamide simultaneously with the height of the 
therapeutic fever, whether obtained with nonspecific protein or by 
diathermy. 

It is important to realize that the risk of eye complications practically 
disappears by the eighth to tenth injection. It is accordingly possible 
to institute treatment under special direction and then to have it con- 
tinued in the patient’s own home by his family physician, an inestimable 
advantage in all patients capable of remaining at work.** 


DISCUSSION OF THE HEAVY METALS 


In taking up the more detailed discussion of the heavy metals, bis- 
muth and mereury, the fundamental prineiple of their action, which is 
less spirillicidal than that of the arsphenamines and more productive of 
cellular and tissue resistance to the Spirochaeta pallida, must be con- 
stantly borne in mind. In the praetieal use of the heavy metals, two 
additional groups of essential considerations require emphasis. The 
first of these is the difference in effect of water-soluble and water-insolu- 
ble preparations; the second, the effeet of route, vehiele and salt em- 
ployed. 

Soluble vs. Insoluble Heavy Metal Preparations.—Since it is obvious 
that insoluble salts of heavy metals eannot be given intravenously, the 
following statements apply only to the intramuscular use of heavy metal 
preparations. Water-soluble heavy metal salts have in general the prop- 
erties of comparatively quick absorption, rapid action and, because of 
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their quiek elimination, a transient as distinguished from a prolonged 
effect. Insoluble heavy metal salts, suspended in aqueous or oily media, 
on the contrary, tend to be stored at the site of injection in what might 
be called depots, are slower of elimination than soluble salts, and slower 
in therapeutic action. It follows, then, that to produce a maximum effect 
of reasonable duration with a water-soluble salt it is essential to ad- 
minister it at short intervals, say of one to two days. On the other hand, 
an insoluble salt, because of its accumulation in the tissues, is given much 
less frequently and for this reason is much more ecnvenient, often in 
spite of its lessened therapeutic activity. For the securing of rapid but 
temporary effect, then, a soluble salt of a heavy metal should be chosen; 
and for the securing of prolonged though slower action, an insoluble salt 
of a heavy metal is appropriate. It is possible, as in certain preparations, 
to secure a partial combination of both effects by appropriate mixture of 
the two types of drugs in the same medium, and by the selection of in- 
solubles which have a fairly rapid absorption and elimination rate. 


EFFECT OF STORAGE, ELIMINATION, ROUTE, VEHICLE AND SALT 


Studies of the storage and elimination of mereury and bismuth during 
the past decade have brought out a general rule to the effect that im- 
mediately after introduction a relatively rapid absorption of the drug 
and, for a time, a rapid elimination take place. Not all the drug, 
however, is eliminated in this first spurt. Practically any form of heavy 
metal treatment leads to a very considerable accumulation of the drug 
in the important viscera, in spite of early rapid elimination. The spurt, 
then, is followed by very slow elimination of minute amounts over a 
period of many months or perhaps even years. The amounts which thus 
maintain a pharmacologie action in the tissues may be very small. It 
appears that for the heavy metal type of drug there is a tissue saturation 
point beyond which, when once reached, serious toxic manifestations 
begin to appear. Levaditi** has been particularly insistent on the func- 
tion of the kidney in the determination of this saturation level of the 
drug in the tissues and in the blood stream. Just how much of an in- 
tramuseularly injected preparation is stored in the tissues about the site 
of injection is still not fully settled, but there is reason to believe that it 
is considerable and that the degree of storage in situ is not always de- 
monstrable even by such very effective methods as those employed by 
Cole ** and other investigators using the x-ray. The importance of con- 
serving the integrity of the kidney, for which all heavy metals are 
notably more irritant even than the arsenieals, is apparent from the 
importance of this structure in maintaining the threshold of saturation 
and the dividing line between therapeutic and toxic effects. Periodic 
urine examinations are therefore indispensable in modern practice. 

Intravenous vs. Intramuscular Medication—The writer believes 
that the tendency to turn indiscriminately toward intravenous as con- 
trasted with intramuscular medication in syphilis, and particularly 
toward the intravenous use of heavy metals, is one to be deprecated.’ 
The toxic dose of both bismuth and mercury given by the intravenous 
route is entirely too close to the therapeutic dose; the strain upon the 
eliminative mechanism and the risk of inducing nephritis is thus so con- 
siderable that only a very striking advantage in the way of therapeutic 
effect would justify it. The writer’s experience leads him to believe 
that there is no compensatory therapeutic advantage to be gained in the 
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treatment of syphilis by the use of heavy metals intravenously, for every 
degree of rapidity and energy of action ean be secured by an appropriate 
selection of soluble or insoluble salts for intramuscular use. 

Recent investigation points very strongly to the great importance of 
the vehicle in, securing effects from an injected heavy metal. Slowly 
absorbed oils, even though they carry a water-soluble metal in suspension, 
interfere greatly with absorption and therapeutic action, while a rela- 
tively insoluble preparation suspended in a water menstruum may be 
comparatively rapidly converted into an albuminate, used and elimi- 
nated. The studies of Lomholt ** and of Hanzlik** have been particu- 
larly illuminating on these points. Levaditi*" and his coworkers have 
emphasized the superior qualities of lipoid media on the one hand, and 
experience °% has definitely shown the bad effects of suspension of heavy 
metals in such unabsorbable media as mineral oils, which may give rise 
even to paraffinomas. Deep intramuscular injection,®? as distinguished 
from subcutaneous injection, seems to constitute the best route, and the 
more readily ionizable salts appear to be the best utilized. Lomholt ?* has 
indieated that a more eomplex salt may be eliminated as such without 
ever being broken up into usable form. In view of the great uncertain- 
ties attendant upon these various considerations, particular care is 
desirable in the clinical evaluation of heavy metal salts. While this is 
more difficult than the clinical evaluation of the arsphenamines, it should 
be expected of every manufacturer that a drug which he advocates shall 
have undergone a prolonged and eareful period of clinical trial before 
it is offered on the market. It is impossible to foresee merely from ab- 
stract considerations which preparation will have a maximum therapeutic 
effectiveness. 

Bismuth.—This drug, in use only since 1922, must be reckoned as 
the most significant item in syphilotherapeuties since the advent of the 
arsphenamines. It is rapidly replacing mercury throughout the entire 
field of therapeutic procedure, and while there is sure to be some degree 
of reaction in time, the very great popularity of the drug seems in the 
main to be justified. Its combined spirillicidal and resistance-building 
action makes it more effective alone than mereury for the majority of 
purposes. It has been questioned by German investigators, notably 
Kolle,?* whether the drug possesses adequate spirillicidal as distinguished 
from merely bacteriostatic effects, but opinion seems distinetly to be 
swinging in favor of the importance of the spirillieidal action. Kolle ° 
employed a unique and interesting method of demonstrating bismuth 
spirochetostasis. The ears of rabbits were injected with a bismuth salt 
and the rabbits then inoculated intratestieularly with Spirochaeta pal- 
lida; whereupon it was found that no primary lesion developed and in 
fact the animal apparently escaped infection. After the incubation 
period had passed without manifestations, the ear carrying the bismuth 
depot or ‘‘plug’’ was removed; forthwith the suspended syphilitic in- 
fection eame to life and a testicular primary lesion appeared. This fact, 
taken in combination with the now known prolonged storage of the heavy 
metals in the body, leads to the suspicion that no small part of what we 
have in the past regarded as their curative effect may be simply the 
result, as Warthin ® has contended, of a prematurely induced and arti- 
ficially maintained latency or spirochetostasis. In any event, the demon- 
stration of bacteriostatic effects constitutes an additional reason for the 
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proper use of the heavy metals, and bismuth in partieular, in the treat- 
ment of syphilis. 

Bismuth has earned a large part of its consideration as a successor to 
mercury through the fact of its notably lower toxicity. It does not 
produce anemia and gives rise to very little irritation of the kidney.. 
For this latter reason alone it is obviously the more satisfaetory 
preparation to be combined with an arsenieal in the production of max- 
imum treatment effects with minimum complications. The chief unde- 
termined questions now outstanding against bismuth are: whether or not 
the drug sufficiently reinforces tissue resistance to be a complete substi- 
tute for the well known effect of mercury in this particular; whether 
bismuth does not act so fast that it produces therapeutic shock and para- 
dox in gravely involved eases; and whether or not the drug is retained 
by any mode of administration in a dangerously cumulative degree. Only 
time can determine the answer to the first question. It must never be 
forgotten that bismuth, like the arsphenamines, must go through a long 
evaluation period. With respect to the second question, there is, in 
the writer’s opinion, some evidence that, at least in cardiovascular 
syphilis, bismuth in ordinary dosage may give rise to both therapeutic 
shock and paradox, even though in other aspects of the disease its effects 
on this score are negligible. The question of retention to a dangerous 
degree is gradually being answered in the negative by the elimination 
studies already referred to. 

Modes of Administration of Bismuth.—In contrast with mercury, 
bismuth at the present time is administered only intramuscularly and 
intravenously, mouth administration and inunetion being without sig- 
nificant therapeutic effects. The Council on Pharmacy and Chemistry 
of the American Medical Association has repeatedly emphasized the 
dangers of intravenous medication, as previously mentioned, and their 
commendable caution has been supported by the repeated appearance of 
reports of death following the use of the drug by this route.  Intrave- 
nous administration of bismuth is, therefore, not here diseussed. The 
number of preparations, water-soluble, oil-suspended, and liposoluble, 
available in this country and abroad is legion; and conflicting claims, 
largely on the part of manufacturers rather than investigators, would 
seem to make selection extremely difficult. The following commentary 
is offered simply as a guide to the field. The oldest and hence the most 
familiar salt in use is the oil-suspended potassium bismuth tartrate. 
The aqueous suspension of this salt is too irritating for general use. 
Water-soluble sodium bismuth tartrate has recently been strongly com- 
mended by the elaborate investigations of Hanzlik and his eowork- 
ers?* It should be recalled that such a preparation needs to be admin- 
istered somewhat more frequently than an insoluble. Quinine iodobis- 
muthate, in spite of its relatively low bismuth content (25 to 27 per 
cent), has had a eonsiderable popularity, in part on aecount of the tonie 
effects of the quinine. Bismuth salicylate is widely approved and is un- 
doubtedly an excellent preparation. Bismuth oxychloride is the pres- 
ent choice of the British Venereal Disease Service (as of July, 1930). 
A preparation having a very considerable popularity on the Continent 
and now introdueed into this country is a lipoid suspension of the 
water-soluble sodium bismuth tartrate and the water-insoluble quinine 
iodobismuthate. The investigations of the Levaditi group on lipo- 
soluble bismuth compounds are leading, as has been mentioned, to 
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favorable reports of these preparations. The more complex salts, such 
as the thioglycolate, are not without their advantages. In the welter 
of conflicting considerations and claims, the writer believes that potas- 
sium bismuth tartrate, bismuth salicylate and the combination of 
sodium bismuth tartrate, and quinine iodobismuthate, together with 
the water-soluble sodium bismuth tartrate, meet all the present needs 
of the practitioner within the field of established knowledge of bismuth 
as a comparatively new drug. The production of local reaction, which 
is probably greatest with potassium bismuth tartrate, can be controlled 
by the use of a local anesthetic in small amounts, and the other prepara- 
tions named are by any satisfactory intramuscular technie only very 
slightly irritating. A general dosage rule for bismuth preparations is 
to administer 0.5 mg. of the metal per kilo per week.?? This implies that 
the bismuth metal content of the preparation chosen must be definitely 
known, and manufacturers should be expected to place a properly con- 
trolled assay of their drugs upon the ampule label. 

Bismuth preparations, particularly in the case of insolubles, should 
be administered in courses with suitably proportioned rest intervals to 
permit the elimination of the accumulated drug. On the dosage basis 
given above, a course of 10 to 15 weekly injections should be followed 
by a rest period of six to eight weeks between the first two courses and if 
any cumulative effects are observed, by a rest of eight to ten weeks be- 
tween the second and third courses. In the practical use of the drug, 
however, these limits are very safe and apparently quite elastic, so that 
where it is desired to secure a massive or rapid early effect, somewhat 
larger and more closely spaced initial doses may be used. Hanzlik *°° 
has, however, shown that overdosage with bismuth leads to a distinct 
- slowing-down of elimination which renders the threat of dangerous cumu- 
lative effeet more serious. Shortening of intervals between injections in 
eases of early syphilis should be undertaken only where preparations of 
known rapid elimination, such as those specifically named above, are 
employed. 

What Bismuth Does Best.—Bismuth fits in with the arsphenamines, 
so to speak, early and late in the management of syphilis, for its simul- 
taneous use encourages resistance-building at a time when the short- 
eomings of the arsphenamines in this partieular are most serious. Its 
low toxicity does away with the objections operative in the simultaneous 
or combined use of mercury and the arsphenamines, and its spirillicidal 
effect maintains a constant check upon the remultiplication of organisms 
during periods when arsphenamine treatment must be suspended. Thus 
it should, at least theoretically, be possible to keep the early case of 
syphilis, by the use of bismuth as distinguished from mercury, in a non- 
infectious condition throughout the entire progress of the ‘‘eure.’’ 

The second accomplishment of bismuth is as a preliminary to the use 
of the arsphenamines where there is some fear of therapeutic shock fol- 
lowing the initial administration of the stronger drug. So satisfactory 
is the slower and yet effective action of bismuth in this particular, and 
'so free from undesirable complications, that it may almost be offered as 
a general rule of procedure that wherever involvement of the nervous 
system in early syphilis is suspected, and in all cases of late syphilis 
except cardiovascular and hepatie disease with risk of paradox, bismuth 
is the proper opening and arsphenamine should be temporarily post- 
poned. The rapidity of action of bismuth is such that a period of from 
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two to six weeks constitutes an adequate preparation for most purposes, 
whieh is materially shorter than that required for the slower-aeting 
intramuseular mereurials and mereury inunctions. 

Bismuth is a valuable alternate in all cases of intolerance to either 
arsenic or mercury. Where arsenical by-effects in the skin have inter- . 
fered with treatment, as in exfoliative dermatitis, bismuth becomes the 
next best choice. On the other hand, where the continued use of mer- 
cury threatens renal injury, a rest period followed by the substitution 
of bismuth does away with the diffieulty. Since the advent of bismuth 
it has become possible to treat with some semblance of efficiency the 
relatively rare cases of absolute intolerance to all the arsphenamines. 

Bismuth preparations serve a partieularly useful turn in the treat- 
ment of late neurosyphilis in which symptoms overshadow the serologic 
findings. In the absence of the ‘‘red flag’ syndrome, and in the pres- 
ence of pains, paresthesias and degrees of symptomatic disability and 
emaciation in which, for one reason or another, an arsphenamine is con- 
traindicated, bismuth is superior to insoluble mercury both on the score 
of absence of complications and positive therapeutic effects. 

In dealing with the latent case in which, after careful examination, 
only the necessity for maintaining the status quo becomes apparent, bis- 
muth is again distinctly superior to mercury on the score of greater 
effectiveness and lower toxicity. 

The weaknesses of bismuth have already been suffieiently men- 
tioned. The tendency to trust too much to it on account of its spirilli- 
cidal and healing power is a very serious matter in modern practice and 
justifies sharp eritieism of some of its proponents, particularly among 
manufacturers of pharmaceuticals. Under no circumstances should 
bismuth ever be used alone, that is, without an arsphenamine, in the 
treatment of early syphilis. In the treatment of syphilis of the liver and 
heart, the question of induced therapeutic paradox even when bismuth is 
used alone remains to be settled. Under even the best cireumstances it 
must be admitted that bismuth is as yet an unevaluated drug.1% Its 
very apparent merits, during the first deeade of its use, may, though in 
all probability they will not, be displaeed by proof of serious short- 
comings. As the matter stands today, the advanced syphilotherapeutist 
tends to speak of mercury almost as of a forgotten drug. 

Certain technical considerations involved in the use of bismuth salts 
and a discussion of bismuth reactions follow. 

Mercury in the Treatment of Syphilis—The gradual supplanting 
of mercury by bismuth has had two not altogether undesirable effects. 
It has increased the controllability of the disease by keeping the patient 
more closely under the observation of his physician, and it has done away 
with a method of low efficiency, namely, mouth administration, and a 
messy and unsatisfactory, though very effective, type of treatment, the 
mercurial inunetion. In this impending exit of oral therapy and rubs, 
the writer hopes to see the mercurial to which Hutchinson first gave his 
allegiance, namely, mercury, with chalk, retained. This preparation, 
the least irritating and one of the most effective for mouth medication, 
can hold a limited field of usefulness in the benign syphilis of elderly 
persons. The dose ranged from 1 Gr. (0.065 Gm.) three times a day, to 
3 Gr. (0.195 Gm.) three times a day. In pronouncing the formal ritual 
of damnation on the use of mercury given by mouth in the treatment of 
early syphilis, it is a great relief to the modern syphilologist to be able to 
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offer as a substitute something like bismuth intramuseularly adminis- 
tered, whieh ean be employed with a degree of comfort to the patient 
and absence of reaction almost comparable to that which made the popu- 
larity of the protiodide pill. The mercurial inunction, while still a use- 
ful method of treatment for hospital practice, will, the writer believes, 
inevitably be supplanted by bismuth intramuscularly. 

Certain points about the mercurial inunction should be consistently 
borne in mind by its users. It is the slowest in action of all the avail- 
able heavy metal preparations of really significant therapeutic effective- 
ness. With the ordinary dosage of 4 Gm. (60 Gr.) of a 50 per cent 
ointment, the patient does not reach saturation with the metal until at 
least two weeks have elapsed, and a therapeutie test with inunetions or 
inunetion used as preparation for subsequent arsphenamine treatment 
eannot be aecomplished in a shorter period than six weeks. This lei- 
surely quality is mainly useful in hospital eases and in dealing with 
hepatie and eardiovaseular syphilis, when even the slightest suggestion 
of therapeutic shock or paradox must be avoided. The mercurial in- 
unetion probably gives rise to more stomatitis and eutaneous irritation 
than any other one form of treatment for syphilis. This makes it, at 
least on the latter score, particularly unfit for use in conjunction with 
intensive arsphenamine therapy and makes its replacement by bismuth 
in the management of early syphilis especially welcome. Mercury ad- 
ministered intramuseularly is distinetly inferior in therapeutie value to 
the eorresponding use of bismuth, though there ean. be no question that 
mercurial preparations are susceptible of pharmaceutical improvement 
to the point where they at least more nearly eompare to those now 
easily available in the bismuth field. The advent of bismuth will in 
all probability completely displace the use of metallic mereury as such, 
either in the gray oil or in supposed colloidal suspension. The one 
preparation of mereury which still holds an undisputed place, in the 
writer’s experience, is the soluble mercurial salt and particularly the 
succinimide. The action of a soluble mercurial is absolutely free from 
therapeutic shock or paradox and yet is remarkably rapid. In fact, 
4 Gr. (0.016 Gm.) doses of mercury succinimide, given intramuscularly 
five days a week, are almost the equal of the most rapidly spirillieidal bis- 
muth salt, though the action upon the general defense mechanism is 
probably very much more pronounced. This makes the soluble mer- 
curial salts excellent for the quick preparation of acute neurosyphilis 
and for use in place of bismuth in critical situations involving the heart 
and aorta and the liver. Its value in contributing to the restoration of 
compensation in syphilitie hearts can be demonstrated.* It has, more- 
over, a very considerable degree of nonspecific effect upon such condi- 
tions as choroiditis. The author therefore believes that there is a very 
useful field for mercury succinimide in aqueous or glucose solution with 
or without a small amount of local anesthetic such as butyn or butyl alco- 
hol. The drug, like all soluble heavy metal preparations, must be given 
several times a week; and a series of 20 to 30 injections of j to 4 Gr. 
(0.01-0.016 Gm.) each from three to five times weekly makes a very satis- 
factory course. Occasionally patients are intolerant of soluble mer- 
eurial salts and may develop a severe diarrhea or marked renal irrita- 
tion. This, however, can usually be avoided by proper attention to the 
prevention of complications from heavy metal treatment as subsequently 
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390 SYPHILIS 


Relative Worth of Bismuth and Mercury.—In theory it is desir- 
able to retain mereurial therapy to the extent of at least one-third the 
total amount of heavy metal used in any given ease in order to provide 
against the contingencies incident upon the unevaluated qualities of 
bismuth. The question as to which is the better drug cannot be re-. 
garded as even approaching a conclusive answer from the standpoint of 
the treatment of syphilis as such. So many complicating factors enter 
into the situation—including the selection of drugs, the frequency of ad- 
ministration, the vehicles employed, ete.—that it is impossible to make 
authoritative pronouncements. In a recent study of relapse in syphilis 
undertaken by a group of eoóperating clinics it was decided, on account 
of the obvious complexity of the problem, that no emphasis should be 
given to the rather striking figures on this matter which were disclosed 
by the investigation. It was found that relapse occurred in only 3.6 per 
cent of a large series of patients receiving arsphenamine and bismuth 
for the treatment of early syphilis, as compared with 9.6 per cent of those 
who had received arsphenamine and mereury.'?? 

It may be said, then, that the best practice still eountenanees and in 
fact insists upon the use of both drugs, if for no other reason than be- 
cause a number of evidences exist for the belief that syphilis responds 
better to a multiple therapeutic attack than to- the over-consistent use 
of any one drug. 

The Iodides.—Iodides have lost popularity in recent years because 
a good deal of their healing action has been taken over by the ars- 
phenamines and because the trend of modern treatment has been so 
generally away from mouth medication. The action of iodides in the 
treatment of syphilis is purely nonspecific. That is, they act by promot- 
ing the lysis of granulomas and the prevention or resolution of fibrosis. 
The inorganic iodides of sodium and potassium are still the most widely 
used, the cheapest and the most accessible. They answer the large 
majority of therapeutic purposes, though one occasionally meets a case 
of marked intolerance which is better served by the use of such prepara- 
tions as siomine and lipoiodine. There is a distinct difference in the 
pharmacologic behavior of sodium and potassium iodide, as studied by 
Osborne,'^* but there is no evidence on the clinical side which the writer 
has been able to detect that there is any real difference between the two 
drugs. Certainly the toxic action upon the heart from the potassium 
ion is not elinieally apparent, and, if anything, potassium iodide would 
seem to be slightly more effective because of the larger amount of iodine 
protein detectable in the blood serum after its administration as com- 
pared with the use of the sodium salt. Large doses have some distinct 
advantages and are quite needlessly feared by the majority of practi- 
tioners. The concentration of the drug in the nervous system can be 
maintained at a fairly high level by doses of the potassium salt ranging 
from 50 to 150 Gr. (3.33 to 10 Gm.) three times daily. On the other 
hand, a long experience and the experimental observations of Pearce 1% 
have tended to show that there are good effects upon the general well- 
being of persons and animals infected with syphilis through the use over 
a period of months and even years of very small doses, such as 5 Gr. 
(0.33 Gm.) three times a day. The tendency to reaction seems at times 
to be less with the larger doses than with the smaller ones. 

_ With respect to the intravenous use of iodides, only the sodium salt 
is recommended. The dose should be large, for the principal advantage 
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- to be gained by the intravenous administration of this drug is a tem- 
porary very high concentration in the nervous system. As Osborne 
_ has shown, there is no object in administering less than 10 Gm. (150 Gr.) 
of sodium iodide in 10 per cent aqueous solution every day or every 
- other day, for the administration of 100 Gr. (6.66 Gm.) of potassium 
- iodide three times a day by mouth maintains a concentration of iodine 
in the cerebrospinal fluid equal to that of a smaller dosage of sodium iodide 
_ intravenously. There is no object in giving iodide intravenously in 
cardiovascular syphilis if it can be tolerated satisfactorily by mouth. 
. In the administration of iodide by mouth the following principles are 
useful. It should be given in aqueous solution, not in milk, the dilution 
being at the rate of 50 Gr. (3.33 Gm.) to each eight ounces of water in- 
gested. To give the drug after meals simply retains it in the stomach 
with irritative effect. All intravenous use of the drug should be pre- 
ceded by at least two days of oral administration of 20 Gr. (1.33 Gm.) 
_ three times a day. Where really huge doses must be employed, the 
entire day's quantity can be put in a gallon or more of water and the 
patient induced to drink it in lieu of other fluids throughout the 24 hours. 


FEVER AND OTHER NONSPECIFIC METHODS IN THE TREATMENT OF 
SYPHILIS 


The large item of nonspecifie effect entering into all aspects of the 
- treatment of syphilis cannot be better exemplified than by the rising 
importance of such procedures as fever therapy in the management of 
the most refractory complications of the disease. Attention has par- 
ticularly been drawn to this field by reports of the good effect of milk 
injections in the treatment of interstitial keratitis and by the remarkable 
accomplishments of Wagner von Jauregg ‘°° in the malarial therapy of 
paresis. The mode of action of these forms of treatment is not clearly 
understood. It has been contended that the entire effect of fever therapy 
is due to the action of a foreign protein used to produce the fever, 
whether in the form of a living or a killed micro-organism. It has also 
been contended that the chill which precedes the rise of temperature is 
an important influence in the production of the effect. Both these con- 
tentions seem to have lost ground under the demonstration by Scham- 
berg?" that simply raising the body temperature of experimental ani- 
mals by hot baths is capable of very materially affecting the course of 
the disease through the unfavorable growth conditions for the Spiro- 
chaeta pallida induced by the rise of temperature. The most recent 
demonstration by Neymann and Osborne ** of the excellent therapeutic 
effect on paresis of rises in temperature induced by diathermy without 
the use of any foreign protein seems quite conclusively to establish the 
merit of fever, as such. Such evidence, provided it is shown that the 
effects of diathermy are as lasting as those of induced infection, will 
probably lead to the retirement from the field of typhoid-paratyphoid 
vaccine, and of malaria, rat-bite fever, relapsing fever, and similar 
agencies involving the use of living or dead parasites. 

The utilization of milk, intramuscularly injected, for assistance in 
reversing refractory positive serologic tests and in treating refractory 
cases of interstitial keratitis is comparatively simple. From 2 to 10 ce. 
of an ordinary grade of clean, marketable milk, including all constit- 
uents and boiled for five minutes, are satisfactory. Occasionally ana- 
phylaetie reactions oeeur and resemble the nitritoid erises and acute 
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anaphylaetie outbreaks following the administration of arsphenamine. 
Adrenalin and atropine should therefore always be in readiness. The 
injections may be given once or twice weekly deep into the buttock, and 
care must be taken that the milk is not introduced directly into the circu- 
lation. Malaise and a certain amount of general systemic reaction, some- 
times accompanied by fever, occur following each injection. A good deal 
of the effect may be due to bacteria in the milk. 

Typhoid-paratyphoid vaccine can be used for the production of 
fever, as described by Kunde, Hall and Gerty,^* and by Kemp and 
Stokes. The disadvantage of the method lies in the rapid acquisition of 
immunity to the micro-organisms resulting in poor temperature response. 
The suspension should be given intravenously, the initial dose being 200 
million organisms and this being rapidly increased through a range as 
high as 4,400,000,000 by the twelfth dose. A chill within half an hour 
is followed by a rapid and marked rise in temperature which subsides 
after from four to eight hours. Nelson has proposed a method of secur- 
ing higher temperatures with typhoid vaccine, by giving a second injec- 
tion at the height of the fever.?? Neosaprovitan is an example of a 
preparation containing saprophytic bacteria which is destroyed in the 
blood stream with a rise of temperature. Sodium nucleinate has also 
been employed for the same purpose in the earlier experimental studies 
but is now practically given up. One of the most recent methods for 
the induction of high temperature consists in the intramuscular suspen- 
sion of finely divided sulphur in oil. This method,"? as discussed be- 
fore the Congress on Dermatology and Syphilology in Copenhagen 
(August, 1930), is handicapped by the very severe pain which it induces, 
which must be controlled by morphine. The rise in temperature, how- 
ever, is very marked, the therapeutic effect good and the mortality and 
morbidity said to be practically negligible. 

Of all the methods now available for the induction of therapeutic 
effects by fever, the most popular is that of infecting the patient with 
tertian malaria. In the treatment of general paresis, which is its major 
field, the use of therapeutic malaria has led to approximately 33 per cent 
of restoration of patients to complete mental and physical health, 33 
per cent of improvements without restoration to economic status, and 33 
per cent of failures. The mortality, depending on the method of selec- 
tion of patients and the experience and caution of the therapist, has 
ranged from 1 to 30 per cent, with thé majority of reports ranging be- 
tween 5 and 10 per cent. There can, therefore, be no escaping the fact 
that malarial therapy in average hands has the highest mortality of any 
single mode of procedure in the treatment of syphilis at the present day. 
This places it definitely among last instead of first resorts, makes it a 
method to be used by experts, and limits the justification for its use to 
those patients who have unmistakable warnings of critical complications 
involving the nervous system. There can be no escaping the fact that 
fever therapy, and malarial therapy in particular, has been much abused 
and has been applied without discrimination to a wide range of cases. 
None the less, this fact does not detract from the importance and 
success of the method where properly controlled and applied. The one 
most conspicuous contra-indication to fever therapy is cardiovascular 
disease, and this, from its very nature, is estimated only with difficulty 
in the average patient of middle life and beyond. For this reason the 
writer has been disposed to set 45 years of age in the syphilitie subject 
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as an empirical age limit beyond which the adoption of fever therapy 
becomes potentially dangerous and to be undertaken only with exagger- 
ated precaution and much misgiving. A number of instances in which 
his objections were overruled with disastrous results have seemed to sup-- 
port the author's contention. The necessity for very eritieal and con- 
servative judgment in the selection of patients, the necessity for thorough 
familiarity with eomplieations, partieularly the fall in blood pressure 
and rise in blood urea which are partieularly serious warnings of danger, 
and the rather delayed convalescence and tendency to stormy cerebral 
episodes, furuneulosis and so forth, all make the malaria inoculation 
method one for hospital use only and one only to be undertaken after 
adequate consultation and by an experienced ''malarialist." Notwith- 
standing these strietures upon its use, malarial therapy has held very 
properly an extremely important plaee in the modern management of 
neurosyphilis. This place, it now seems possible, will be yielded to fever 
induced by powerful diathermy apparatus as recently deseribed par- 
tieularly by Neymann and Osborne. 

Therapeutie malaria is induced by inoeulating the patient with 1 to 
2 ee. of the blood of a person with a known strain of aetive tertian 
malaria. Very serious eomplieations are eapable of following the use of 
unknown strains picked up at random from malarial patients. An 
ineubation period of four to nine days ensues, terminating in the first 
chill. Following this, the chills and rises of temperature recur with the 
regularity of the conventional malarial siege. The effect on different 
patients varies widely and some are severely shocked while others sustain 
no more than ordinary discomfort. The good effect is largely propor- 
tional to the height of the temperature secured and where this lags, it 
may occasionally be stimulated by the activation of the process with 
typhoid vaccine. The number of chills required for a satisfactory thera- 
peutic effect ranges from two or three to a dozen or more and is condi- 
tioned a good deal by the patient's tolerance of treatment. The siege 
is terminated by the oral administration of 8 Gr, quinine and the ma- 
jority of malarial therapists follow this by neoarsphenamine. The 
patient is allowed to convalesce, and during the period of eonvales- 
eenee tryparsamide therapy may be employed in neurosyphilitie pa- 
tients. It eannot be too strongly emphasized that the treatment of a 
patient by malarial inoculation should not be undertaken by persons of 
small and occasional experience or outside of centers supplied with 
every equipment for dealing with emergencies. The practice of send- 
ing a patient to a malarial center for inoculation and then returning him 
to some distant outpost in the eountry to be cared for without proper 
faeilities is dangerous. 

Diathermy.— Two methods of treatment by electrically induced 
fever have been deseribed, one involving the placing of the patient in 
a highly charged field between two electrical oscillators and the other 
involving the induction of fever by diathermie effects obtained with a 
high-power machine and very large electrodes covering the greater part 
of the body surface. Only the latter method has given evidence of its 
safety and practicability. According to Neymann and Osborne, a ma- 
chine developed for the production of these effects is eapable of deliver- 
ing 4000 Ma. The patient is placed in bed and the electrodes, a single 
one to the back and a divided one for the thorax and abdomen, are so 
placed as to cause the current to pass through the thickest parts of the 
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body. Great eare must be taken, in the applieation of these electrodes, 
in order to prevent poor contaet and the produetion of superfieial burns, 
sometimes severe. The rise in temperature occurs at first gradually, 
and then, after it has reached 104 degrees, there is a very sudden rise 
which follows even the shutting-off of the current. This latter rise may 
be critical and must be very carefully watched. Temperatures as high | 
as 106 degrees are obtained without great difficulty. The peak tempera- 
ture is maintained for a considerable period with a gradual decline 
which adds to its therapeutie effect. The patient should remain in bed 
under hospital control for at least 24 hours. "There is little ineapaci- 
tating after-effeet. Sessions are repeated once a week, or at shorter 
intervals if the tolerance of the patient is good. The therapeutic re- 
sults thus far reported, while limited in number, indieate that the effec- 
tiveness of this treatment under proper control is equal to that of 
malarial therapy and quite eomparable also to that obtained with try- 
parsamide in neurosyphilis. Tryparsamide may be given at the height 
of the fever with apparently good effect. 


COMPLICATIONS AND CONTRA-INDICATIONS OF THE TREATMENT FOR 
SYPHILIS 


Nothing is more essential for the successful conduct of the modern 
treatment of syphilis than thorough familiarity with the cause and pre- 
vention of complications. In fact, ignorance on this score constitutes 
the violation of the sixth great principle of modern syphilotherapeuties 
already diseussed, which too often brings patient and physieian to their 
Waterloo in the struggle with the disease. It is impossible in a presen- 
tation of this length to diseuss in detail each and every difficulty that 
may arise in the treatment of the patient with syphilis. Emphasis has 
already been placed upon the importance and prevention of therapeutic 
shock and therapeutic paradox. Now that the heavy metals have been 
discussed, some further details as to the technic of so-called ''prepara- 
tion," or preliminary treatment for the prevention of these compliea- 
tions, may be outlined. 

Preparatory Treatment.—Early in the course of a syphilitic infec- 
tion, that is, within the first several weeks, warnings of risk of serious 
eomplieations may be drawn from a history of severe and violent head- 
aches or of visual or eighth nerve disturbances, particularly tinnitus 
and dizziness. If any of these symptoms are present, it is wiser,to begin 
the treatment of the patient with bismuth rather than arsphenamine, 
postponing the latter drug until the symptoms are abated or investiga- 
tion discloses their lack of significance for the disease. Often a spinal 
fluid examination may be necessary to establish this fact. After from 
three to six weeks of bismuth therapy, the patient may usually safely 
be placed upon an arsphenamine. If the symptoms, as, for example, 
in a fulminating papillitis or neuroretinitis, are actually endangering 
the patient's vision, much more rapid effect can be secured by the daily 
injection of + to + Gr. (0.010.016 Gm.) mereurie suecinimide, accom- 
panied by daily injections of sodium iodide intravenously following a two- 
day tolerance test by mouth. This method of preparation is also usable 
in less pressing complications. It need not usually be continued longer 
than two to four weeks, following whieh an arsphenamine may be em- 
ployed. In the later phases of syphilis, one must be on the lookout for 
structural involvements which suggest that the disease may flare up in 
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a eritieal fashion at some vital point in the beginning of vigorous treat- 
ment. Thus, for example, while gumma of the larynx is not a partieu- 
larly serious aspect of the disease from the standpoint of amenability 
to treatment, death may result from the transiently induced edema fol- 
lowing a first injection of an arsphenamine. <A patient with extensive 
nuclear involvement in the brain may be thrown into a sudden and 
lasting paralysis following the Herxheimer effect produced by a single 
injudieious arsphenamine injection. Accordingly it is wiser, as a gen- 
eral principle, to place practically all advanced syphilis, especially when 
it has been impossible to make a thorough-going examination, upon 
some form of slower-acting treatment such as the use of bismuth or 
a soluble mercurial salt with iodide. The length of the period of prep- 
aration for arsphenamine must be determined by the status of the indi- 
vidual ease, but 20 injections of from 4 to 4 Gr. (0.01-0.016 Gm.) of 
mercuric succinimide, at the rate of from three to five injections a week, 
or from four weeks to three months of inunctions, or from four to 
twelve weeks of an insoluble bismuth salt intramuscularly, are fairly 
representative of the ordinary requirements. 

Therapeutic paradox in its field of greatest seriousness, namely, 
syphilis of the heart and liver, is best controlled by the use of the mer- 
eurial inunetion with iodide, over a period of weeks or months, and 
even in some eases by the initial administration of mercury and iodide 
by mouth, to be followed with extreme caution by inunetions and then 
by bismuth. Fortunately, as has been already indieated, bismuth in 
very small doses and bismuth arsphenamine sulphonate may be given 
so as to render other forms of preparation unnecessary. In general, 
however, it is better to err in late syphilis on the side of excluding the 
arsphenamines where critical structures are involved than to err in the 
direetion of their premature employment. 

Drug Complications as Such.—4A grouping within this highly im- 
portant field for complications may be attempted as follows: 

1. Blunders. First, the most terrifying and too often the most un- 
pardonable of blunders in the use of the arsphenamines is the admin- 
istration of concentrated unneutralized arsphenamine in place of neo- 
arsphenamine. Not a year passes that this accident does not occur, 
often in a well-managed clinic or hospital rather than in the office of 
the inexperienced practitioner. The prevention of this accident on 
syphilologie services ean be accomplished only by the most unceasing 
vigilance, and no chief ever feels himself entirely free of an anxiety 
which some one of his lesser associates or assistants may suddenly and 
without warning convert into an agonizing reality. Much ean be ae- 
eomplished by training every hospital interne to read labels systemati- 
eally in advanee of the preparation of any drug; by insisting that no 
paekage of arsphenamine (usually plainly marked) shall be opened or 
prepared for opening except in the presence of the operator; and by 
the thorough drilling-in of the rule that any arsphenamine preparation 
whieh does not eompletely and almost instantly dissolve in 10 ee. of 
water is to be thrown out. The solubility of ‘‘606’’ in the vast major- 
ity of preparations is such that there is at least a very definite retarda- 
tion, if not an absolute refusal to go into complete solution in this 
amount of water and this fact should at once arouse suspicion. Only 
experts can be relied upon to distinguish the two drugs by their color 
and odor. To prevent the administration of diluted but unneutralized 
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arsphenamine, which, fortunately, is less dangerous than the adminis- 
tration of concentrated arsphenamine solution, a drop or two of phe- 
nolphthalein added to every bulk solution of an arsphenamine, to turn 
pink on alkalinization, is a very useful protection. 

2. The second type of blunder concerns the use of improperly pre- - 
pared distilled water for making up solutions in intravenous work. 
chill and a rise in temperature following an injection of an arsphenam- 
ine invariably raises two questions: first, was the water absolutely 
pure. (triple distilled)? and second, was a piece of new tubing, un- 
treated or improperly treated with sodium hydroxide (tubing reaetion), 
used in the administration? A chill and rise in temperature may fol- 
low occasionally the use of impure sodium iodide solution and should in- 
variably be the occasion for an overhauling of staff technie. 

3. A third group of blunders includes the occurrence of emboli 
from the improperly controlled injeetion of insoluble heavy metals into 
the muscular and subcutaneous tissues. If a vessel has been penetrated 
by the needle point or the injeetion mass in its spread ruptures a vessel, 
the patient is at once either killed by a eerebral embolus or, if the embo- 
lus has been pulmonary, is thrown into a violent fit of coughing fol- 
lowed by a rise of temperature and symptoms of a localized lesion. The 
prevention of embolic accidents is comparatively simple and ealls for 
nothing more than a few seconds’ aspiration on the piston of the in- 
jeeting syringe after the needle attached to the syringe has been intro- 
duced into the muscle. It is insufficient simply to detach the syringe 
from the needle and wait for the appearance of blood. 

4. The fourth type of avoidable blunder consists in the production 
of infections from dirty technie. It is only justice to say, however, that 
the majority of abscesses following intramuscular injection are not due 
to infection but are sterile reactions against the drug, usually on ae- 
count of its imperfect physical division and sometimes because of idio- 
synerasy. It should go without saying that only a careful aseptic tech- 
nic has any place in the modern treatment of syphilis. 

GASTRO-INTESTINAL REACcTIONS.— The second large group, of drug 
complications as such involves the gastro-intestinal tract. The reactions 
which troubled our forebears in the field, namely, gastro-intestinal in- 
tolerance of irritating mercurials, have now been done away with by 
the change in practice. Their place has been taken by the gastro-in- 
testinal reactions to the arsphenamines. These include various degrees 
of nausea, with or without vomiting, diarrhea, and colic. Reaction on 
the part of the gastro-intestinal tract is based chiefly upon the fact that 
it is the principal route of elimination for the arsphenamine group of 
drugs, a larger part leaving the body through the bile and the gastro- 
intestinal tract than by way of the kidney. Gastro-intestinal reaction 
to the arsphenamines usually begins at the time that the partition of 
the arsphenamine molecule into arsenoxide and other decomposition 
products occurs, namely, at about the fifth hour after injection. On 
account of the gastro-intestinal route for the elimination of these prod- 
ucts, it is especially important that each injection of an arsphenamine 
be followed within 12 to 18 hours by a fairly quick-acting cathartic, 
of which magnesium citrate (one-half bottle) serves most purposes. A 
certain amount of control of gastro-intestinal reaction is secured by 
very slow administration of the drug; another portion is controlled by 
insisting that the patient receive his injection with the stomach prac- 
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tically empty. This latter requirement, however, should not be too 
absolute, for some patients are rendered more instead of less reactive by 
preliminary starvation. "Tea and toast are usually well tolerated two 


. hours before the treatment. It is important also not to eat heavily fol- 


lowing injection, and those patients who ean exercise the greatest re- 
straint in this particular, short of unnecessary starvation, have the 
smoothest courses. Any patient who shows a tendency to chronic con- 
stipation should, throughout a course of antisyphilitie treatment, be 
given the assistance of a mild laxative such as rhubarb and cascara, 
with a little milk of magnesia. It is dangerous to use drastic catharsis 
and it is also undesirable to include an excess of roughage in the diet, 
for both these measures may occasionally lead to severe bloody diar- 
rhea. During the attack of nausea or vomiting following treatment, 
great relief ean be secured by giving the patient two glasses of warm 
water and some assistance in emptying an overfilled stomach, following 
which he is fed cracked ice to be chewed and swallowed and not allowed 
to melt in the mouth. Half a dram to a dram of baking soda dissolved 
in a small amount of very cold water is often weleome, and carbonated 
drinks, ineluding partieularly ginger ale poured on iee, are also ser- 
viceable. In the prolonged and obstinate vomiting that occasionally ap- 


. pears as an idiosynerasy to arsphenamine, an injection of adrenalin 


subcutaneously (10 to 20 minims) and occasionally alcohol by mouth, 
particularly as beer, may be useful. An ice bag to the pit of the stom- 


. ach often gives a good deal of symptomatic relief from nausea. 


Tur MovTH.—All the drugs used in the treatment of syphilis have 
a certain amount of effect upon the mouth. Stomatitis is an occasional 
complication of arsphenamine therapy and when it appears is always of 
serious significance. A differential count of the leukocytes should be 
taken immediately. Stomatitis as a symptom accompanying critical 
and even fatal aplastic anemia was early noted by Moore and Keidel.*** 
A differential blood count to be taken early, with the appearance of a 
high eosinophilia and many immature forms, is a warning of the seri- 
ousness of the situation. The slightest tendency to bleed from the gums 
with purpurie hemorrhages into the mucosae and the lips is always an 
alarming symptom of the group of arsphenamine reactions character- 


ized by hemorrhagic purpuras and, like stomatitis, associated usually 


— with evidence of acute aplastic anemia. Further details are given under 


Vascular Injuries. Both mereury and bismuth are responsible for sto- 


. matitis and in both cases the frequent appearance of stomatitis may be 


regarded as evidence of inadequate or. unskilful management. Occa- 
sionally, however, stomatitis does appear even on the best regulated 
services, as an epidemic episode apparently associated with the general 
prevalence of throat and mouth infection. The appearance of stomat- 
itis is not to be used as a clinical guide to satisfactory saturation with 
the drug responsible. The, very great importance of avoiding heavy 


. metal stomatitis makes it a first principle that all patients under treat- 
- ment should have suitable dental prophylaxis applied at the earliest 


possible time, with removal of infected teeth and the cleaning up of 
pockets and repair of dental caries. The second item contributing to a 
healthy mouth under heavy metal treatment is an alkaline and mildly 
astringent cleansing agent. One of the most satisfactory of these is the 
potassium chlorate, oil of peppermint and chalk toothpaste devised by 
Unna and widely used throughout the world. While objected to by 
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some dentists as too alkaline for ordinary purposes, there ean be no 
doubt of its value as an alkalinizing and oxidizing agent in protecting 
the mouth against the saprophytie organisms whieh are important 
agents in the production of mercurial and bismuth stomatitis. Occa- 
sional washing of the mouth with dilute hydrogen peroxide solution, 
and the painting on the gums of a mixture of one part tincture kino 
and two parts tincture myrrh are very useful (Wile). In the use of 
mercury, which is probably more injurious to the mouth than bismuth, 
it is also important to insist upon an acid-free diet, for even so minor 
an indiscretion as the eating of a single sour apple has, in the writer's 
observation, precipitated an attack of mercurial stomatitis. Bismuth 
stomatitis fortunately presents a warning in the form of a pigmentary 
line at the junction of the gums and teeth, with occasional pigmenta- 
tion of the bueeal mueosae. An even earlier sign of bismuth overdosage 
with respect to the mouth, as pointed out by Klauder, is an extraordi- 
narily heavy fetor to the breath. Both these signs, while not necessarily 
indications for the cessation of treatment, are warnings that a most 
vigorous prophylaxis is essential. It appears that the simultaneous use 
of an arsenical with bismuth has distinctly a prophylactic effect upon 
mouth complications, possibly because of its influence on the spirochetal 
flora, including especially Vincent organisms in the mouth. 

SPECIAL SENSE ORGANS.—The important symptoms from the special 
sense organs (eye and ear) have already been mentioned in connection 
with therapeutic shock. Ivan Lillie !'? has emphasized the importance to 
subsequent treatment decisions of an examination of the eyes of every 
patient with syphilis, including fundus, perimetrie fields and visual 
acuity before he receives the first injection of an arsphenamine. In the 
author's opinion it is inadvisable to give an arsphenamine preparation to 
persons showing definite evidenee of primary optie atrophy; this in 
addition to the necessary preparation of all patients with papillitis and 
neuroretinitis. 

VASCULAR INJURY.— The commonest and fortunately the least harm- 
ful of the vascular injuries produced in the course of antisyphilitie 
treatment is the nitritoid crisis following the administration of an 
arsphenamine. This reaction usually begins after the injection has been 
partly given and is often a sign of too rapid administration of the drug. 
A choking sensation, cough, gasping, edema, and intense flushing of the 
face, with loss of consciousness if the injection is continued, are the 
symptoms. All patients should be watched throughout the time they are 
receiving an injection, and if this reaetion appears, the injection must 
be stopped. Epinephrine solution, 1 to 1000, 10 to 20 minims aecord- 
ing to severity, should be given subeutaneously. The epinephrine solu- 
tion should be always at hand. Patients who react repeatedly in this 
way may be given atropine hypodermieally, 1/50 to 1/75 Gr. (0.0013 to 
0.00086 Gm.) 20 minutes before injection, and the dose of the arsphenam- 
ine may be split in two parts, the first tenth being given 20 to 30 
minutes before the remaining nine-tenths. Delayed nitritoid reactions 
have been described as occurring following intramuscular injection of 
sulpharsphenamine and bismuth arsphenamine sulphonate. In these 
eases the divided-dose technie and the use of atropine as a preparation 
will control the situation. In some eases there is evidence that the 
tendency to this type of reaction wears off, after a time, of itself. 
Nitritoid and gastro-intestinal reactions to arsphenamine sometimes stand 
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in close relation and the appearance of nitritoid reaction is very apt to 
be followed by an inereasing degree of severity in gastro-intestinal 
reaetion.'?  Nitritoid reactions, while intrinsically not serious, should 
in general be taken as a warning to proceed cautiously and with a careful 
eye to the state of the vaseular system during subsequent treatment. 
The best eurrent explanation of the process is that it is due to intra- 
vaseular agglutination of red blood cells with multiple pulmonary 
emboli.1‘* At times the termination of a nitritoid crisis in an outbreak 
of urtiearia suggests the possibility of anaphylaetie origin. 

The two gravest and, in fact, almost invariably fatal accidents of 
arsphenamine administration are hemorrhagic encephalitis and aleukemia 
haemorrhagica. While, fortunately, comparatively rare, they are com- 
mon enough so that they may be expected to appear in an average 
large practice in this field at any time. Hemorrhagic encephalitis is due 
to an edema of the brain associated with multiple miliary hemorrhages. 
Like aleukemia haemorrhagica, it occurs usually only in conjunction with 
the administration of a sulphoxalate arsphenamine (neoarsphenamine, 
sulpharsphenamine, bismuth arsphenamine sulphonate). The earliest 
symptom is mental confusion, rapidly passing into coma or muttering 
delirium, not infrequently accompanied or even preceded by severe con- 
vulsions. This may be confused with a cerebral therapeutic shock, but 
ean be differentiated from it by the usual marked response, in hemor- 
rhagie encephalitis, to large doses of epinephrine administered sub- 


'eutaneously or even intravenously. There have been reported recoveries 


from hemorrhagic encephalitis, practically always as a result of early, 
intensive and prolonged administration of epinephrine. The adminis- 
tration of hypertonic saline solution intravenously, together with lumbar 
puncture, ean be tried on the basis of a resemblance to the ‘‘wet brain’’ 
of delirium tremens. Hemorrhagic purpura with aplastic anemia (aleu- 
kemia haemorrhagica) is one of the most terrifying and fatal of com- 
plications. Not infrequently there will be some warning that it impends, 
in the form of slight bleeding and spotting of the mucous membranes of 
the mouth, or the appearance of a few petechiae about the wrists and 
ankles after a preceding injection. It is for this reason that it is of 
vital importance to inquire into such a complication at each injection of 
the drug. At times the onset is fulminating; bleeding from the mouth, 
large petechial hemorrhages into the skin, subperiosteal suggillation and 
melena combining to produce a rapid fall in hemoglobin and red count 
with the gravest prostration. The blood picture is not always charac- 
teristic at the outset, the fall in platelet count and absence or great 
decrease in leukocytes not appearing until some time after the hemor- 
rhages begin. In those cases associated with stomatitis, the drop in 
leukocytes may begin at once. The condition is practically untreatable in 
its acute or progressive phase and while coagulants, blood transfusion and 
so forth have been tried, the arrest of the process, if arrest occurs, seems 
to be a matter of uncontrollable circumstance. Once the hemorrhages 
stop, every possible effort should be made to restore the functional power 
of the bone marrow by the technic of Minot. With the use of large 
doses of the pernicious anemia fraction of liver extract, a diet rich in 
meat, the administration of cod liver oil and viosterol and judiciously 
administered transfusion, the patient may be tided over to a recovery. 
As in agranulocytosis, necroses of the most serious and extensive char- 
acter may appear in the mouth, associated, in all probability, with the 
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drop in resistanee to saprophytes incident upon the depletion of the 
leukoeytie defense. The mortality of this complication, while not defi- 
nitely known, ean hardly be less than 50 to 60 per cent. 

RENAL INJURIES.—Nephrosis and nephritis are important complica- 
tions of all forms of treatment for syphilis."* In general, the kidney 
tolerates arsphenamine best, bismuth next and mercury least. The 
iodides are practically without irritative effects. Accordingly, in the 
treatment of patients who are already nephritic, it may be expected that 
the drugs will be tolerated in the order named. Chronic nephritis is 
sometimes very much more tolerant of the arsphenamines than of the 
heavy metals and even makes a good showing with bismuth. There is a 
distinet type of treatment nephrosis occurring in intensively treated 
cases, particularly of early syphilis, with a very high albuminuria, many 
casts, lipoid crystals in the urine and occasionally traces of blood. This 
nephrosis usually ends in recovery spontaneously within six months to a 
year after the cessation of treatment. The urinary picture presented is 
quite different from that of the conventional renal irritative effects of the 
heavy metals, particularly mercury. In the urine of renal irritation due 
to mercury, the first abnormal sign is polyuria. The second is the ap- 
pearance of hyaline and granular casts, the third is a slight or moderate 
increase in albumin and the fourth is the appearance of blood. It is 
quite inexcusable ever to push renal irritation under treatment to the 
point of hematuria. Renal irritation from mereury and bismuth (this 
latter comparatively rare) must be distinguished from acute syphilitic 
nephritis by the fact that in acute syphilitic nephritis the quantities of 
albumin exceed those found in almost any other type of nephritis, the 
urine almost boiling solid, as in the ease of eclampsia. Casts and blood 
cells are present in large amounts. 

Renal injury can be forestalled by the periodic examination of the 
urine throughout the course of treatment, once each week if the patient is 
under mercurial therapy, and once in two weeks if the patient is under 
either arsphenamine or bismuth. It is surprising how much treatment 
the kidney will tolerate without permanent ill effect and, since the advent 
of bismuth, without any signs of irritation. In general, the cessation 
of treatment for a short time, and particularly of treatment with 
mercury, is all that is necessary to restore normal conditions. Alkaliniza- 
tion, while formerly much used, and the low-protein, salt-free diet are 
now needed only in occasional eases. 

Hepatic InJurtes.—The liver is the major storage depot for the 
arsphenamines in the body and likewise sustains irritative effects from 
both mercury and bismuth. Fortunately, its margin of tolerance is very 
large, although there is some evidence to indicate that chronic hepatitis 
is becoming a treatment complication of a considerable proportion of 
patients with syphilis,'* usually in a subthreshold degree. By no means 
all of the jaundice and hepatie enlargement observed in patients under 
treatment for syphilis is to be ascribed to arsenical injury of the liver, 
though the post hoc tendency of much of our thinking makes it difficult 
for the clinician to escape the temptation to aseribe all jaundice in the 
course of treated cases to the arsenical element. Syphilis itself is re- 
sponsible for at least six different types of liver involvement to be men- 
tioned under Syphilis of the Liver and Spleen, certain of them affecting 
as high as 10 per cent of patients in the latent phase of the disease. 
Hepatic injuries from treatment, in addition to the arsenical type, in- 
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clude Herxheimer or therapeutic shock effects on patients, both early and 
late, with active hepatic syphilis, therapeutic paradoxical effects on pa- 
tients with extensive diffuse or miliary gummatous hepatitis, in which, 
though no acute reaction occurs, late decompensations with injuries 
prove very serious; and increased general and perhaps especially eutane- 
ous reactivity due to lessened storage capacity in a badly involved 
syphilitic liver. An important and, the writer believes, frequently over- 
looked factor in hepatic injury in the course of treatment for syphilis 
is the purely extraneous one of intercurrent infection responsible for 
eatarrhal jaundice, often secondary to duodenitis; and intereurrent in- 
fectious influences acting below the threshold of recognition in predispos- 
ing toward fulminating accidents, such as acute yellow atrophy, in 
which the arsenical effect may be conceived as superimposed upon damage 
due to other causes. 

The practical attack on the problem of hepatice injury in treatment 
for syphilis should, it seems, take the following directions. Any sign of 
involvement of the liver, usually as evidenced by enlargement but 
also by traces of jaundice and a history suggesting gallbladder disease, 
should be carefully noted in advance of any form of treatment. Espe- 
cially if the case is an early one, bismuth preparation at least should be 
employed before an arsphenamine is considered. An acute increase in 
the size of the liver with tenderness and accentuation or appearance of 
jaundice immediately following the first two or three treatments, even 
with very small doses of an arsphenamine, is indicative of a therapeutic 
shock type of reaction. In the later cases where therapeutic paradox is 
to be avoided, the safest plan consists in the prolonged preparation of 
the patient or even his exclusive treatment with mercury and iodide. 
Several months of inunction often constitute the safest procedure, pref- 
erable even to bismuth. Assistance must be had in differentiating the 
very rare cases of acute yellow atrophy due to syphilis from those which 
occur in the course of antisyphilitie treatment, for the outlook in syphil- 
itie yellow atrophy (ieterus gravis) is absolutely dependent upon inten- 
sive treatment, while a continuance of intensive treatment may be fatal to 
the other types. Milian and other French observers have insisted that 
many cases of acute yellow atrophy which have been observed at times in 
the intervals between courses of treatment, instead of being late toxic ef- 
feets of the treatment itself, are in reality fulminating hepato-reeur- 
renees due to localized revival of the infection in the liver, much as in 
the ease of neurorecurrence in the nervous system. In these cases, if 
they ean be identified, intensive treatment for syphilis is the only life- 
saving measure. The catarrhal infectious type of jaundice "'* may oc- 
eur either during a course of treatment or at periods varying from 
weeks to years after its termination. The severity of the process may 
range all the way from slight yellowing of the sclerae with slight ab- 
dominal discomfort and anorexia passing off in the course of two or 
three weeks to a rapid onset of jaundice, hepatic enlargement, ab- 
dominal pain, subsequent shrinkage of the liver and death from acute 
yellow atrophy. Severe cases of this type tend to be accompanied by 
other manifestations of severe arsenical injury, including polyneuritis 
and dermatitis. In both types of cases the stools may or may not be 
acholie and the urine invariably contains considerable amounts of bile. 
On account of the difficulty in differentiating catarrhal infections from 
arsenical jaundice, it is usually wisest to discontinue treatment tem- 
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porarily, to administer sodium thiosulphate in 0.5 to 1 Gm. (7.5-lo 
Gr.) doses on alternate days for perhaps three injections, to give 
glucose intravenously in considerable amounts, and to put the patient to 
bed. Wilhelm?! called attention to the great relief in the catarrhal 


cases which often follows duodenal drainage and magnesium sulphate: 


lavage. The risk of confusion with acute septic cholangeitis must be 
borne in mind, for surgieal intervention in these eases of eatarrhal in- 
fectious jaundice accompanying treatment for syphilis has a high mor- 
tality and should by all means be avoided. As a rule a patient with 
catarrhal jaundice is much less ill than one with septic cholangeitis; 
there is little or no fever; there is a disproportionate prodromal gastro- 
intestinal phase, and sodium phosphate catharsis with rest in bed and 
duodenal lavage produces very prompt response. In those cases which 
are seen as they develop an acute yellow atrophy, only general detoxi- 
fying measures are of any avail. It seems probable that outbreaks of 
epidemic infectious jaundice may be responsible for some of the singu- 
lar discrepancies between the experience of different services in various 
parts of the country in successive years with reference to the incidence 
of jaundice in their use of the arsphenamines. 

CUTANEOUS INJumiEs.— These are diseoneertingly common and are 
produced in some degree by all of the drugs used in the treatment of 
syphilis, the most important group being that aseribed to the arsenicals. 
The heavy metals, and mereury in particular, may in susceptible persons 
give rise to erythemas, usually transient and ceasing upon the discontin- 
uanee of the drug. A more serious type of reaction is the spreading, 
patehy dermatitis whieh partieularly tends to follow the use of mer- 
eurial inunetions and which is a general reaetion to a local form of irri- 
tation. It appears first about the flexures and folds of the skin, espe- 
cially following too vigorous rubbing of the ointment into a hairy sur- 
face, and may, by extension, pass over into a complete ease of exfoliative 
dermatitis, though such a consummation is rare. Both mereury and 
bismuth, and in fact almost any toxic substance administered intra- 
muscularly, may produce a sudden outburst of dermatitis, beginning 
usually about the face and flexures and rapidly covering the entire 
body with the typical picture of exfoliative dermatitis. These compli- 
cations of heavy metal treatment may be indistinguishable from arsen- 
ical dermatitis but usually occur in patients who have had both types 
of drug. Patients who have had an exfoliative dermatitis due to an 
arsphenamine should not be placed on intramuscular heavy metal medi- 
cation without previous patch tests for heavy metal sensitivity, and 
without considerable caution in dosage, for a premature resort to intra- 
muscular heavy metal medication may revive an arsenical dermatitis. 
Secondary infection with impetiginous and furuncular eruptions may 
complicate all forms of cutaneous reaction to antisyphilitie treatment, 
ineluding heavy metals. Inasmuch as bismuth is much less likely to 
cause cutaneous reactions than mereury, it is the drug of choice where 
a diserimination must be made on this score. 

The iodides give rise to the familiar iodide acne, to the less 
familiar vegetative eruptions (iodide buttons) and to the very severe 
and sometimes fatal bullous erythema multiforme or toxie erythema 
and generalized dermatitis of acute iodide poisoning. The patient who 
easily develops an iodide aene is usually the person with a seborrheic 
tendency and a background of ordinary acne manifestations, who can 
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be materially benefited by sharply reducing the intake of carbohy- 
drates in his diet and by the use of a simple sulphur-containing lotion, 
such as lotio alba. The more serious vegetative reaction to iodides can 
usually be dealt with only by suspending the use of the drug and em- 
ploying wet dressings and irradiation with small doses of unfiltered 
x-ray. Protection against bullous iodism ean be secured only by testing 
the tolerance of all patients who are to receive iodine by small initial 
doses given orally. Since this reaction is very rare but quite unforget- 
table, the patient is very apt to give.a history of it, if inquiry is made. 
lodine painted on the skin may be extremely dangerous in patients on 
the verge of eutaneous reaction to either the heavy metals or arsenie, 
and for that reason caution must be exercised in its use for disinfecting 
purposes at the sites of venipunetures and so forth. 

Cutaneous reaetions to the arsphenamines, even in mild form, oceur 
no oftener than once in a thousand injeetions under skilled management 
but are probably somewhat more frequent under average conditions. 
The reactions include pruritus, urticaria, toxie erythema of’ macular, 
papular, morbilliform and searlatiniform types, fixed exanthems, ar- 
senical lesions, including pigmentation and keratoses; lichenoid erup- 
tions resembling lichen planus; exfoliative dermatitis; and herpes. 
Pruritus without eruption, coming on within a few hours to a day or 
two after an arsphenamine injection, can oceur alone or be part of the 
prodrome cof exfoliative dermatitis. Urticaria usually appears within 
a few minutes to a few hours after an arsphenamine injection and may be 
accompanied by asthma-like symptoms or be the sequel of a nitritoid 
crisis. The response to epinephrine is usually prompt, and ephedrine 


may be used as a preventive. The toxie reactions, so-called, are rela- 


tively acute, suggesting the onset of an acute exanthem, with chill and 
fever following the injection at an interval of 24 hours or less. From 
about the second to the fourth day the eruption appears and may be 
indistinguishable from that of measles or even a rather coarse type of 
searlet fever eruption. Edema of the eyelids often occurs but there is 
no coryza. The comparatively smaller degree of involvement of the 
mucous membranes, without Koplik spots and with more of a stomatitis 
in the arsenical complications, assists in differentiation. The fixed 
exanthems are comparatively rare and consist in the periodic lighting 
up, following each arsphenamine injection, of a plaque or patch, often 
on the extremities, which takes on during the acute phase an urticarial 
eharacter and between injections an appearance suggestive of lichen sim- 
plex chronicus or dry hyperpigmented eczema. True arsenical lesions, 
including marked hyperpigmentation, especially of the trunk, with 
lighter mottling, and hard, sand-grain keratoses of the palms, some- 
times with marked thickening, may occur after considerable treatment 
with the arsphenamines but are rare. While pigmentation following 
silver arsphenamine, both of the arsenical and the argyrie type, has oc- 
eurred, it is an excessively rare and practically negligible complication. 
The liehen planus-like eruptions are of eomparatively recent recognition 
and are sometimes distinguished with the greatest diffieulty from recur- 
rent secondary syphilis and from liehen planus itself. Herpes, espe- 
cially of a zosteriform type, may oceur in conjunction with arsphenamine 
intoxication, as with other forms of arsenical poisoning. 

The really eritieal eutaneous eomplieation of arsphenamine therapy 
is postarsphenamine exfoliative dermatitis. Usually after a prodromal 
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warning of pruritus which occurs as long as a week or two before the 
actual appearance of the eruption and has a tendency to produce slight 
edema of the face and small, red, stippled papules about the flexures, 
the outbreak of exfoliative dermatitis becomes acute and serious from 
the outset. The face swells, a marked erythema with early vesiculation 
and edema appears about the eyelids, wrists, ankles and flexures, and 
from these sites rapidly involves the entire body. Confluence and oozing 
set in, the nervous irritability of the patient rises very markedly, and 
there may or may not be fever. In the very severe cases with early 
fatal termination, the irritative phase is followed by a profound intoxi- 
cation, in which jaundice may appear as evidence of involvement of the 
liver and polyneuritis as evidence of toxic effects on the nervous system. 
The majority of patients, however, pass into a chronic generalized derma- 
titis which runs a course of weeks or even months when untreated and 
often in spite of the best treatment. The more nearly universal the 
dermatitis, the more marked the oozing and edema; and the more pro- 
nounced the lividity or purplish tinge of the skin, the more serious the 
prognosis and the more prolonged the course. Patchy cases of derma- 
titis are known to occur following arsphenamine as an arsenical compli- 
cation, and in such cases treatment with an arsphenamine may even be 
resumed in case of necessity without very serious results except for 
the prolongation of the trouble. On the other hand, the acute, edema- 
tous cases suggest an allergie background and continuance of arsenical 
therapy under such circumstances is a risk that no one would wish to 
assume. As the exfoliative dermatitis progresses the patient, usually 
profoundly ill, is confined to bed, becomes markedly emaciated, suffers 
at times from severe and intractable diarrhea and often from the effect 
of secondary pyogenic infection. This last item may be extremely im- 
portant and occasional cases seem even to terminate in septicemia. While 
the edema of the skin subsides and the itching, at first intense, becomes 
less severe, the scaling on an erythematous base and the acquisition of 
scratching habits prolong the process and complicate the entire course. 
A rather pronounced symptom of early and unfavorable prognostic sig- 
nificance, at least for duration, is the severe chilling on exposure of the 
body even in a warm room. Fever, while present in some eases, is 
absent in others and is at times associated with what seem to be bouts 
of secondary systemic infection, particularly exacerbations of tracheo- 
bronchitis. The sequence of events above described is fortunately, in 
the majority of cases which survive the first two weeks, followed by a 
convalescence in which itching slowly diminishes, sweating, which has 
been suspended, reappears, the lost weight is regained, and the patient 
finally masters his intercurrent infection. Hyperirritability of the skin 
and occasional patchy dermatitis may, however, persist for long periods. 
The resumption of arsphenamine treatment in individuals who are genu- 
inely sensitive to the drug is followed by an immediate and sometimes 
fatal relapse. Hyperpigmentation following all arsenical accidents of 
this type may be pronounced, but the patient may be assured that they 
will ultimately clear up. 

The treatment of exfoliative dermatitis should be, in the main, pre- 
ventive and is discussed in the following section under the head of Gen- 
eral Detoxifying Measures. Once the onset of an attack is definitely 
threatened, sodium thiosulphate should be given intravenously in doses 
of 0.5 Gm. (7.5 Gr.), 0.75 Gm. (11.25 Gr.) and 1 Gm. (15 Gr.), the in- 
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jections being given every other day. At this point in the large ma- 
jority of cases the writer's experience indicates that this type of treat- 
ment should be stopped. It has been observed more than once that its 
continuance beyond this point seems to increase rather than diminish 
the severity of the attack. Glucose solution, 10 ce. of 50 per cent 
strength, given intravenously on 2 or 3 successive days, has been very 
favorably mentioned to the writer by Shaffer. The bowels should be 
kept open by saline enemas but care must be taken not to start a diar- 
rhea which may be difficult to stop. Confinement to bed in a warm 
room, adequate nursing, close attention to nutrition, a careful check 
by differential blood count of the possibility of aplastic anemia, and 
detection of nephritis, if present, are all essential. The local treatment 
of the dermatitis assumes great importance and is, in the main, best 
carried out by the use of the buffered or colloid bath. This may be 
prepared by the use of either oatmeal and baking soda or of ordinary 
cornstarch or laundry starch, according to the comfort and individuality 
of the case. If oatmeal is used, an ordinary thick oatmeal porridge is 
prepared and placed in a cheesecloth bag which is tightly closed; then 
the soft, mucilaginous content is washed out by agitating the filled bag 
in a tubful of water at a temperature of perhaps 87 to 95 degrees, de- 
pending on the tolerance of the patient. After the gruel is washed out, 
the bag may be used for cleansing purposes and baking soda ranging 
in amounts from one-half to one cupful may be added to the tub of 
water. Special nursing and bath technie are required for very debili- 
tated patients. The temperature should be regulated by thermometer, 
should not be so high as to induce prostration ; and the patient should be 
under constant supervision while in the bath. Immediately upon 
emerging from the bath the skin should be dried by patting rather than 
rubbing (the excess scale having been removed while in the water). It 
is then absolutely essential to apply immediately an oily emollient, usu- 
ally nonmedicated, for which purpose equal parts of olive oil and lime 
water are fairly satisfactory, or a cold cream containing perhaps small 
amounts of lanolin, though this latter is apt to be too sticky. The bath 
may be given from one to three or four times a day, depending on the 
patient’s tolerance and comfort, the last occasion being perhaps an hour 
before bedtime. The patient may remain in the bath for ten minutes 
to half an hour or more, care being taken not to produce exhaustion. 
The diet should be light, those cases suspected of arsenical hepatitis 
should not receive fats and those patients in whom the seborrheic or 
oily skin factor seems the more pronounced should have, instead, a re- 
duction of carbohydrates. Exposure to the quartz lamp, as the patient is 
recovering, small doses of unfiltered x-ray at the hands of experts, care- 
ful attention to local pyogenic infections, are all of much importance in 
various cases. Nurses caring for dermatitis patients should wear rub- 
ber gloves of elbow length in giving the bath. Any attempt to tamper 
with the patient's focal infections (teeth, tonsils, sinuses, ete.) during 
the course of the treatment for dermatitis may have a serious if not 
fatal result. 

A number of weeks after recovery from the attack of dermatitis, the 
patient should be carefully tested for sensitivity by the patch method. 
This consists in the application of a 1:3 solution of the incriminated 
arsphenamine to the bare skin of the forearm or upper arm on a patch 
of gauze approximately one inch square. An impervious covering is 
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then placed over this moistened gauze which should be at least twice 
the size of the test patch. At the end of 24 hours the skin beneath the 
test patch is examined and a positive reaction indicating sensitivity takes 
the form of marked erythema and vesieulation. A few miliary vesicles 
seattered on a faint pink background are not necessarily positive. Even 
though the sensitization reaction be negative, the possibility of a serious 
grade of arsphenamine sensitivity is not thereby completely eliminated, 
and it is wiser for the practicing physician to seek advice and use ex- 
treme caution in the further management of the case.*?® 

HvrrnsuscEPTIBILITY AND Ipnr0syNCRASY.— There ean be no question 
that there is such a thing as occasional idiosynerasy and hypersuscepti- 
bility to the drugs used in the treatment of syphilis. Such a complica- 
tion cannot be estimated in per cent, but the observer eannot avoid being 
impressed with the fact that this category of complications seems ab- 
normally frequent among those whose experienee with the treatment of 
syphilis by modern methods is eomparatively small. One is led to sus- 
pect, therefore, that inexperienced therapeutic management is at least 
an important factor in the production of pseudo-idiosynerasy. The 
patient who is idiosyneratie to all the drugs used in the treatment of 
syphilis simultaneously deserves a very full and eareful general medical, 
and at times even a neurologie or neuropsychiatrie, examination as well as 
a dermatological study to determine the underlying factors and the pos- 
sibility of their elimination. Among the most common causes of 
pseudo-idiosyneratie reactivity on the part of patients should be men- 
tioned the following: 

1. Nervous reactivity produced by fear of the disease, noncompre- 
hension of the instructions for the prevention of reaction, underlying 
neurosis and hysteria, and psychie and physical trauma and pain in- 
flieted in the course of bungling and sometimes even expert treatment. 

2. The cutaneous sensitizing effect of technically incorrect intra- 
venous injection of the arsphenamines which allows part of the first dose 
of the drug to infiltrate the skin. Sulzberger '?? has suggested that 
under no circumstances should the attempt to give the first intravenous 
injection be stopped by cutaneous leakage. He considers it essential, to 
protect against future sensitivity, that an intravenous injection of. the 
drug be given immediately, even if assistance for the purpose must be 
secured. 

3. Hyperreactivity simulating idiosynerasy and sensitivity, but due 
in reality to technical errors, especially too rapid injection of intrave- 
nous medicaments. Great stress should be laid upon the extreme impor- 
tance, in all forms of treatment for syphilis, of giving intravenous injec- 
tions slowly. In fact, a needle so small (24 to 26 gauge) that speed is 
impossible is a legitimate check upon the technic of even the most ex- 
perienced operator. 

Where, in spite of attention to all the details involved in the above 
items, the patient is still persistently reactive, the practitioner would be 
well advised to secure expert advice before abandoning treatment or in- 
creasing his difficulties by haphazard trials of various possibilities. In 
connection with the arsphenamines it may be specifically pointed out 
that a shift from one type of arsphenamine to another, particularly from 
arsphenamine to neoarsphenamine, or from either ‘‘606’’ or neoars- 
phenamine to bismuth arsphenamine sulphonate (these representing 
diminishing grades of reaction-producing qualities), may make possible 


| 
| 


the protraeted treatment of a patient who at the outset seems very in- 
tolerant. Bismuth is a legitimate and, in faet, the best substitute in 
ease of extreme and dangerous reaetivity to the arsphenamines; but 
its relative therapeutic inferiority in early syphilis should not encour- 
age a too ready resort to it in cases of this type. The sensitivity tests as 
stated, while by no means fully evaluated, give promise of great useful- 
ness in differentiating true from pseudo-idiosynerasy in the field of the 
= arsenieals. 
Local Injuries.— These are largely the result of technical errors 
- and constitute an unhappy commentary upon the totally inadequate 
teaching of syphilology, not to say of technical therapeutics, in our medi- 
= eal schools, not only of the past but of the present generation. In- 
- filtrated ''glass arms," thrombosed veins, sloughs, nodules, abscesses, 
. nerve injuries, not to mention such relative trifles as two or three at- 
_ tempts to enter a vein per injection without the use of a local anesthetic, 
and the ‘‘sieve backs’’ of patients undergoing lumbar puncture at the 
hands of inexperienced internes, have a hitherto unsuspected effect 
upon the popularity of modern treatment for syphilis and the willing- 
ness of the patient to undergo the ordeal which it too frequently repre- 
sents. Ina recently reported survey by Pugh,?* from the writer’s clinic 
at the University of Pennsylvania, on the reasons for the failure of pa- 
tients to continue treatment until discharged to observation, reactions 
to treatment stood first among eleven explanations given by patients for 
their delinquency and lapse. It must be apparent, therefore, that a very 
large part of the comparative lack of success of this country in con- 
trolling the syphilis problem, as contrasted with the more highly or- 
ganized elinie methods of Europe, is to be laid at the door of inadequate 
technic. It should follow with equal certainty that all who undertake 
the treatment of syphilis should acquire as a necessary preliminary an 
adequate technic of intravenous and intramuscular injection. While it 
is impossible in a discussion of this length to cover the many details 
which are essential to accomplishment in this field, the technical high 
points of both treatment methods are very briefly summarized in the 
next section on the prevention of complications. It is to some extent 
possible to improve technic by practice on the manikin and the usability 
of such a method is being tested in the writer’s clinic.??* 
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PREVENTION OF COMPLICATIONS IN TREATMENT FOR SYPHILIS 


Preventive measures fall under four heads: first, the taking of a 
eareful history of the effect of the previous treatment each time the 
patient presents himself for more treatment; second, the examination 
of the patient periodically for certain evidences of intolerance or diffi- 
culty ; third, the observance of certain preventive technical detail in the 
administration of the medicaments; and fourth, the use of general de- 
toxifying measures. i 

The Question Card.—Prevention of the more serious reactions to 
treatment is greatly aided by a systematic practice of questioning the 
patient with regard to his reactions in the interval since his previous 
visit. So important is each of the questions that should be asked, that 
the writer finds it a good practice to have them placed on a card bound 
under a celluloid cover, the card being presented to the patient (if 
literate) each time, for perusal before the injection is given. It is un- 
wise to allow haste and routine to take the place of deliberation in these 
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matters, for a very large proportion of serious reactions to arsphenamine 
partieularly ean be found on inquiry to have given warning often several 
weeks in advance of their appearance. The list of questions follows: 


QUESTIONS TO BE ANSWERED BEFORE RECEIVING TREATMENT 
1. How do you feel? 
2. Were you sick at your stomach, or were your bowels loose after 
the last injection? 


3. Any trouble with arm or hip? 

4. Is your mouth sore? 

9. Any pain down the legs? 

6. Did you itch? 

7. Did your skin get red or break out? 

8. Is it red, itehy or broken out anywhere now? 
9. Are you getting up nights to pass water? 


10. Is your urine dark or reddish in eolor? 

11. Did you bleed from the gums? 

12. Were your bowel movements black? 

13. Were your bowel movements white or clay-colored? 

14. Were or are there any spots on your skin sinee last treatment, 
especially black and blue ones? 

15. Are you having a cold? Is it in your head or chest? 

16. Is the trouble for which you came in to us getting better or worse, 
or is there any change? 


These questions cover the various possibilities of controllable gastro- 
intestinal reactions from too rapid injection or growing intolerance; 
errors in intramuscular technic (nerve irritation or injury from incor- 
rectly placed injections) ; errors in intravenous technic, including ve- 
nous thrombosis; stomatitis; the prodromes of exfoliative dermatitis 
and other forms of cutaneous reaction; the early signs of renal irrita- 
tion; impending jaundice; and hemorrhagic reaction. It is, of course, 
possible to multiply these questions in determining the character of any 
symptom that may have developed, but this list covers the most im- 
portant considerations for general use. 

Before treatment is given an inspection of the patient Kodli dis- 
close the following : 


1. Condition of the available veins. Palpation is quite as important 
as inspection, for a thrombosed vein can sometimes be recognized as 
such only by the way it jumps under the palpating finger and resists 
compression. 

2. Condition of the buttock. Deep induration should be sought for 
together with any trace of erythema, superficial nodules, tenderness 
over the sciatic nerve, uncomplicated deep tenderness. 

3. Pink stippling or signs of irritability of the skin about the elbow 
flexures. This will be seen on baring the arm for intravenous injection 
and may pass unnoticed by the patient. 

4. Color of the sclerae. The patient should be viewed in a good 
light, if possible. 

9. Petechiae on the gums, ankles and wrists. 

6. Fetid odor of the breath. This suggests bismuth overdosage. 


Once in two weeks, at least, the condition of the mucous membranes 
should be critically inspected, if the patient is on bismuth, for marked 
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pigmentation is self-revealing and may cause embarrassment even though 
there may be no stomatitis. 

The urine examination has already been described. It should be 

- recalled that polyuria, casts, albumin and blood cells are the order of 
. appearance of abnormal features in the urine of a treated patient. The 
- urine should always have at least a foam test for bile. The value of 
liver functional tests and tests for the presence of an excess of bile pig- 

A ment in the blood is still unsettled, but Schamberg and Brown??? have 
1 suggested the value of these procedures in anticipating serious grades 
5 of hepatic injury. They are, however, too difficult to perform as a 
= routine even in clinics. Blood counts may be indicated for special pur- 
Jj poses as in the interpretation of stomatitis and dermatitis. A very 
f marked drop in leukocytes, even though the reaction goes no further, 
is always of serious prognostie significance and contraindicates further 
arsphenamine treatment. The hemoglobin should be watched in pa- 

_ tients under mercurial therapy and all patients under treatment should 
l be periodically weighed to record the gains in nutritional and general 


degree of proficiency in intravenous technie is obtained only with diffi- 

culty and by dint of much practice. An average degree of proficiency 

may be developed within a comparatively short time by learning a rigor- 

ously uniform system of approach consisting of a series of motions 

which if exactly repeated brings about the desired result in most cases. 
_ The essential items in the correct technical approach concern: 

1. A satisfactory choice of needles. 

2. The position of the arm. 

3. A proper application of the tourniquet. 

4. The identification and preparation of the vein. 

5. A four-point technic of entry. 

The Needle.—Due allowance must of course be made for the taste 
of the individual operator in the seleetion of needles. In general, how- 
ever, it may be said that most needles for intravenous work are larger 
than necessary, have too long bevels which transfix the opposite side of 
the vein or too rounded points which tear or eut instead of puneturing. 
Most recently the writer has been using with mueh satisfaetion for 
syringe work the one-inch hypodermic needle of 24 to 26 gauge, which 
compels very slow injection and yet is amenable to the four-point ma- 
- peuver described below. These smaller needles are best used on the 
more superficial veins, and larger deep ones are better reached by one 
and one-half inch needles of 22 to 20 gauge. Rustless steel needles are 
now generally available and are the most satisfactory. 

Position of the Arm.—The arm should be extended at right angles 
to the body with the patient lying down. It should rest on a slightly 
slanting support at desk level so adjusted that the elbow is really in a 
state of forced extension. It is wisest to expose the entire arm and 
neck without constriction. If the patient is allowed to sit, full or over- 
extension of the arm is none the less imperative. 

The Tourniquet.—A broad rubber band, such as an Esmarch band- 
age, is the most satisfactory tourniquet, though pieces of rubber tubing 
are frequently employed. They may be held by a hemostat and the 
hemostat released by the operator or patient, but the band tourniquet 


= conditions. 
Technical Preventive Detail.—INTRAvENOUS INJECTION.—A high 
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or the pressure cuff of a blood pressure instrument ean be controlled 
by the patient entirely and makes for smoother manipulation. In ap- 
plying a tourniquet on muscular arms, the compression should not be 
too great, lest the arterial supply also be partially cut off. 

Identification and Preparation of the Vein.—The arm should always - 
be inspeeted before applieation of the tourniquet. Palpation may be of 
more assistanee in deeiding the vein to use than inspeetion. Light down- 
ward pressure and eross stroking with the ball of the finger will identify 
even a very white-walled vein. A watch should be kept for previous 
thrombosis. Poorly developed or diffieult veins may be given a satis- 
faetory dilatation by several sharp slaps at the site of injection; by 
distending the arm vessels by soaking in hot water; and by the system- 
atie daily use of arm gymnasties—all these in addition to the vigorous 
clenching of the fist after the tourniquet is applied. Much trouble 
comes from not addressing oneself directly to the vein instead of at- 
tempting to operate from the side or at an angle. Thin and flabby- 
skinned arms, because of imperfect fixation of the skin, may be more 
difficult than fleshy ones. Scarcely visible veins in the latter type may 
be mueh nearer the surface than their appearance and feel suggest. 
The point for entering a vein should be as near the operator and as far 
from the heart as possible, so that if a second puneture becomes neces- 
sary it may be made above the first to avoid leakage of the injected 
liquid through the original puneture wound. 

The Four-Point Entry.—Whether an unattached needle or a needle 
attached to a syringe is employed, the four steps for entering a vein are 
the same. 

l. The first step eonsists in the fixation of the vein with the left 
hand. This should become absolutely automatic. It is accomplished by 
drawing downward the skin and tissues of the forearm by the flats of 
the fingers of the left hand, held palm down. Without this step the 
vein creeps upward with the needle and a miss is very likely to oceur. 

2. In the second step the needle, whether guided by the fingers or 
the syringe, is entered on the flat in the direetion of the long axis of 
the vein. In order to avoid a jerky entry whieh may traumatize the 
vein unnecessarily, or pass completely through it, the fourth and fifth 
fingers of the right hand, holding the needle, should rest firmly upon 
the forearm of the patient and the movement in introducing the point 
should be like that of advaneing a pen by the use of the fingers instead 
of the wrist and forearm. If the needle is attached to a syringe, the 
syringe lies on the palmar surface of the four fingers, clamped to them 
tightly by the superimposed thumb. The backs of these four fingers 
are then laid on the forearm and firmly pressed against it. "There is 
sufficient mobility in the patient's skin to allow the syringe and needle 
to be advanced and retracted by very slight, easily controllable move- 
ments without the more awkward and less controlled use of the forearm 
and wrist. With the bevel of the needle uppermost and with slight 
downward and forward pressure, the point is pushed through the skin 
but in the first movement is not permitted to enter the vein. This com- 
pletes the second step. 

3. The third step in the four-point entry consists in the puncture of 
the upper surface of the vein wall. With the point of the needle just 
visible as a slight elevation under the skin and with the needle advanced 
beneath the skin approximately one-half to one centimeter, the butt of 
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the needle or the syringe is very slightly raised, coincidently with down- 
ward pressure of the point upon the roof of the vein. A slight advance 
of a properly sharpened needle then punetures the vein wall, and the 
moment this occurs the syringe or needle-butt is again dropped toward 
the forearm, flattening the needle out along the long axis of the vein, 
to prevent puncturing the far side of the vessel. The needle is then 
pushed up the vein for a distance of approximately one centimeter to 
avoid any possibility of leakage under the bevel and to avoid discharging 
an irritant too close to the point of trauma. 

4. The fourth step is the demonstration of the fact that the needle 
is completely within the lumen of the vein and entirely free. It consists 
in releasing the tension on the forearm of the left hand and, while still 
holding the needle or syringe in position by the right hand resting on the 
skin, in demonstrating the free flow of blood by pulling baekward on the 
piston of the syringe or witnessing the gush of blood from the hub of 
the unattached needle, where such is used. The charaeteristie spurt of 
the stream of blood across the fluid in the syringe is an absolutely 
essential concluding test of the correctness of the entry and must always 
be made before any attempt to inject the syringe contents or other 
medieation. Even with a 26-gauge hypodermie needle it is possible, 
by pulling backward on the syringe piston, to secure a completely satis- 
faetory return of blood, demonstrating the freedom of the point in the 
lumen of the vessel. i 

If, after introduction of the needle, a free flow of blood cannot be 
obtained, the following procedures may be tried successively to ascertain 
the difficulty : (1) Depress the needle point without advancing ; the bevel 
may be shut off against the top of the vein. (2) Feel for the needle 


. point with the free hand ; if it is still above the vein it can be easily felt. 


(3) The syringe piston may stiek and may be loosened by twisting in the 
barrel and pulling baek. (4) Transfixing of the needle point on the 
opposite side of the vein, provided the vein has not been punetured, 
ean be remedied by slowly lifting up on the needle point while the needle 
is withdrawn a short distance; it will come away with a quick snap if it 
is simply eaught in the opposite wall. (5) The needle may then be 
quiekly advanced with the point raised as high as possible, flattening the 
needle down to the surface of the arm as much as possible. (6) If the 
above measures fail, the needle may be withdrawn until the point is just 
short of the skin puneture, and another advance made under guidanee 
of the palpating fingers. If this procedure fails twice, the needle should 
be withdrawn and retested for pateney and the point earefully examined ; 
while this is being done, elevation of the arm with pressure over the vein 
by a cotton pledget may make it possible to use the same vein again. 
(7) If leakage of blood into the subcutaneous tissue occurs, begin over at 
another point; never attempt to injeet through a hematoma. (8) Never 
proceed to inject until certain that the needle is in the vein; to inject 
a little and ask the patient if it hurts is evidence of lack of skill. (9) 
One skin puneture may be used for several attempts and every effort 
should be made to have this one suffice. (10) Cutting down on the vein 
is absolutely inexcusable in these days, and patients whose veins seem so 
inaccessible as to suggest the need for such a measure should be sent to 
an expert. (11) Patients with florid syphilis should always be treated 
last. (12) The use of the jugular vein, the anterior parietal and other 
prominent skull veins in heredosyphilitie infants is teehnieally not very 
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difficult but requires efficient assistance and some experience. The 
writer has never had occasion to use the superior longitudinal sinus and 
does not recommend this technic. (13) A few moments spent in adequate 
survey and preparation may save many minutes, if not hours, of regret. 
(14) If there has been evident injury to the vein by repeated puncture or 
by leakage of the drug into the surrounding tissues, cold, or iced, wet. 
applications of salt solution or magnesium sulphate solution may prevent 
severe reaction and thrombosis. 
With reference to the preparation of neoarsphenamine for injection, 


the most important preventives of complications, it will be recalled, in- . 


elude no shaking ; no aeration by squirting of solvent or solution back and 
forth from syringe to beaker; immediate injection of a freshly dissolved 
drug; discarding of any drug found the least bit slow in going into 
solution; and extremely slow intravenous injection of the solution. A 
rate of one decigram in half a minute is close to the lower margin of 
safety. 

IntTRAMUSCULAR TrcHunic.—The technic of intramuscular injection 
is a matter of considerable moment. Discomfort from this source is one 
of the principal types of reaction responsible for lapse in treatment. 
The disposition to blame the drug, precisely as with the arsphenamines, 
is too often a mistaken one, and the source of the difficulty is rather to be 
found in the technic of administration. The first essential for a success- 
ful intramuscular injection is a satisfaetory needle and syringe. The 
ordinary all-glass 2 ee. Luer syringe is usable for practically all purposes. 
The needle should be of rustless steel, 2, 244 or 3 inches in length, de- 
pending on the thickness of the fatty panniculus of the buttocks. 
Twenty-two gauge is satisfactory for most preparations but the heavier 
ones may require 21 gauge. The thinner preparations require smaller - 
needles, and the smaller the needle the less the likelihood, with any prep- 
aration, of leakage along the needle track with the formation of superficial 
nodules and painful infiltrations. It is absolutely necessary to use the 
aspiration technic presently described for detecting the presence of the 
needle point in a vein within the body of the muscle. The needle point 
should be long-beveled and very sharp, and much discomfort for the 
patient can be averted by passing the needle on the flat along a piece of 
sterile absorbent cotton to detect turning of the point, which is indicated 
by the catching of the cotton fibers as the point passes over them. 
Needles should be tested from time to time by a forcible bending in 
order to detect corrosion, weakening and the tendency to break at the 
Junction of hub and shaft. It is because of this tendency to break at 
this point that needles should never be introduced their full length either 
into a vein or into solid tissue. They may become lost'if the hub breaks 
from the shaft. 


The sterilization of needles and syringes ma i 
alcohol, but boiling is preferable. a T HUN 
Injections may be given with the patient standing or lying face down, 
preferably the latter. Women should remove their corsets, for the snap 
of a pulled-back girdle, striking the hand, may break a needle. The 
patient should relax by turning the head away from the operator and 
toemg in." Just preceding the moment of making the injection, in- 
struct the patient to take a full breath. This distracts his attention and 
the entry is usually painless. The practice of making a dagger-like stab 
seems less preferable than that of resting the side of the hand upon the 
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skin to steady it, placing the needle point almost in contact with the sur- 
faee and then, by a quiek twist of the wrist, passing the needle through 
the skin. The remainder of the entry is painless and ean be made as a 
Separate movement. 

In preparing the injection mass, the directions of the manufaeturer 
should be closely followed. Certain preparations require a warm syringe 
and all insoluble preparations, unless explicit warning is given, are 
better for warming in hot water, and absolutely require the most 
thorough shaking. In bulk preparations, a test of the homogeneity of 
the suspension can be made by turning the bottle upside down and noting 
whether any of the precipitate adheres to the junction of bottom and 
side. Insoluble suspensions should not be allowed to stand in the syringe 
but should be given immediately. 

The buttocks should be used in alternation. An excellent study of the 
distribution of the injected drug has been made by Shaffer,?* who points 
out that the injection should be deeply intramuscular, that the suspension 
spreads itself longitudinally along the fascial bundles, that leak-back is 
prevented by keeping the needle in place for at least a minute following 
injection, and that the upper outer quadrant is the best site for injection 
to avoid the risk of injury to the deeper nerves. The writer has always 
insisted on the inner angle of the upper outer quadrant as the ideal 
injection point, for it avoids the nerves, avoids trauma from sitting, and 
the tissues are yet thick enough to escape risk of striking bone. 

The site of injection should be vigorously scrubbed with a sponge wet 
with 90 per cent alcohol, which is entirely satisfactory and preferable to 
iodine. Preceding the introduction of the needle, precisely as in the 
case of intravenous injection, the tissues should be fixed and a so-called 
** valve action ’’ secured by placing the flat of the left hand, palm down, 
upon the buttock and pressing and pulling downward, in the direction of 
the heel. When the needle is introduced as above described, the left 
hand is released and while the right hand holds the syringe still firmly 
attached to the needle, aspiration is made by pulling on the piston. At 
least ten seconds of aspiration are desirable and no other method seems 
quite so effective in disclosing inadvertent entry of a blood vessel. If the 
slightest trace of discoloration appears in the suspension within the 
syringe, the needle is withdrawn and a new entry made. At times an 
operator may enter an unsuspected deep abscess, securing pus or a 
grumous fluid instead of blood. As soon as the injection is completed 
the needle is withdrawn, and the left hand quickly pushes upward the 
stretched panniculus. , 

An extremely important item following intramuseular injeetion is 
adequate massage. This point has been emphasized by Boyd '?** and by 
Colonel Harrison. It is well to massage the site of injeetion deeply 
and firmly for at least one minute while the patient still lies on the table, 
and Colonel Harrison has had very satisfaetory results from having the 


- patient massage himself still longer with the use of a species of flat glass 


pestle, for which the doubled fist is only a fair substitute. Time spent 
on careful massage materially reduces the incidence of post-injection 
discomfort. Pain felt down the leg is usually due to encroachment of the 
injection site or mass upon the sciatic nerve. : 

A very useful measure for keeping the tissues of the buttock in good 
condition during a long period of intramuscular injection is the nightly 
hot sitz bath. The patient reads his evening paper sitting 1n six inches 
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of very hot water in his bathtub, with his back reclining and his heels on 
a box or on the faucet handles. Coincident massage or, in the absence 
of a eonvenient bathtub, applieations of hot wet bath towels are usable 
but less effective. If a nodule develops, painting with tincture of iodine, 
if there is no special cutaneous irritability, is sometimes of great service 
in conjunction with massage. If abscess, which is a very rare complica-- 
tion, develops, it is sterile and a very small opening under local anesthesia 
will evacuate the contents, which are usually grumous, gelatinous fluid. 
Occasionally whole batches of a given preparation for intramuscular use 
will show a greater degree of reactivity than other lots from the same 
manufacturer. When this occurs it is wisest to communicate with the 
manufacturing concern and arrange for the return of the product or a 
more detailed consideration of the difficulty. 

TECHNIC OF MERCURIAL INuncTIoN.—In spite of its diminishing im- 
portance, this time-honored and highly effective method of treatment is 
summarized here because of its great usefulness in dealing with certain 
aspects of late syphilis, especially under hospital management or where 
the patient is remote from a physician. The special advantages of 
mercury by inunction include its absence of cumulative effect. Two 
baths and a sweat will, to a large degree, stop the absorption of the drug. 
Dosage, while not exactly measurable, is none the less effective by a good 
technic. No method of mercurialization is less injurious to the kidneys 
in proportion to its effectiveness and none better tolerated by the gastro- 
intestinal tract. Salivation can be controlled by careful mouth prophy- 
laxis and the maintenance of an effective dosage. The disadvantages of 
the inunction aside from its dirtiness and betrayal of the patient’s con- 
dition have already been mentioned. 

Important technical details in the use of mercurial inunctions include 
a measured dose dispensed in oiled paper, in capsules or in cocoa butter 
tablets, of not less than 4 Gm. (60 Gr.) for an adult dose, equivalent to 
30 Gr. (2 Gm.) metallic mercury (the official unguentum hydrargyri, 
which is 50 per cent metallic mercury). The skin should be prepared 
with soap, water, and alcohol, and carefully dried. Six sites for rubbing 
may be used each week in rotation, though four will often suffice. Hairy 
spots should be avoided. The upper and lower flanks, the insides of the 
thighs, and the back are satisfactory, the last especially, if assistance can 
be had. Rubbing should be done for 20 minutes by the clock with mod- 
erate energy. Too vigorous rubbing may produce irritation. The pa- 
tient should keep the ointment out of the flexures and in accordance with 
the old technie should wear the same underwear day and night, taking a 
hot bath only once a week, at which time he should thoroughly cleanse 
and powder himself. The rubs are then resumed the following night. 
A cold shower without soap or rubbing may be taken occasionally in hot 
weather. Inunctions thus given should be prescribed in courses of 40 to 
80. The absorption of mereury by this method is largely through the 
skin though experimental work shows that the respiratory tract may be 
an avenue if the drug is left on the skin. Cole??* has proposed a so- 
called clean inunction in which longer rubbing (30 minutes) has been 
made to take the place of the respiratory absorption of the volatilized 
excess which may be wiped off as soon as the rubbing is finished instead 
of collecting on the underwear. The excess is removed from the skin 
with benzine or gasoline after 30 minutes’ inunction. Experimentally, 
at least, the method gives good results and is much preferable from the 
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standpoint of the patient's comfort. Calomel by inunction has been 
tried but seems generally to be coneeded unsatisfactory. 

GENERAL DETOXIFYING MkAsURES.— The first and most important 
general measure for the prevention of intoxieation in treatment for 
syphilis is that of keeping wide the avenues of elimination. Patients 
should be eneouraged to take fluids and to keep the bowels open with- 
out necessarily purging themselves. Study of the patient's individuality 
is necessary in this matter and some patients will require almost a 
routine saline eathartie after treatment, while others must even avoid 
too much roughage in the diet in órder not to keep the bowels overaetive 
or throw them into spasm. The use of castor oil, if there have been less 
than three bowel movements in the 24 hours succeeding an intravenous 
injeetion, is a wise precaution, in part beeause the drug induces a slight 
eostiveness following the evaeuation whieh prevents a further irritative 
diarrhea. Other measures have been previously mentioned. 

The second step in general detoxification of patients under treat- 
ment consists in the use of routine alkalinization. Unless there is 
definite reason to suspeet the patient of being hypochlorhydrie or 
achlorhydrie, small doses of sodium biearbonate may be given by mouth 
from time to time, citrates and fruit juices may be employed and in the 
event of an impending acute accident, Fisher's solution may be given 
intravenously. Great care must be taken not to cause infiltration of 
perivenous tissues with alkaline solutions, for they eause severe sloughs. 

The technic of using sodium thiosulphate has already been discussed. 
The ready prepared solution in ampules is satisfaetory, though for a 
time it was urged that the erystalline salt dissolved in water at the time 
of injection was preferable. The drug is not particularly satisfactory 
for administration by mouth, and where rapid effeet must be obtained, as 
in impending arsphenamine dermatitis, mouth administration ean be 
regarded only as an adjunct, and a doubtful one. The continuance of 
the drug beyond the third or fourth injeetion and beyond a dosage of 
0.5 to 0.75 Gm. (7.5-11.25 Gr.) must be a matter for individual judg- 
ment; but in the majority of cases, as previously stated, the writer has 
seeured what he thought was the maximum effect to be expected from 
three or four injeetions on alternate days. 

A useful detoxifying measure, presumably an attack upon the possi- 
ble anaphylaetie elements in the aetion of the arsphenamines, is the 
so-called Besredka technic of dividing the dose of the intravenously 
administered drug so that nine-tenths of the total quantity is given in a 
second injection 20 to 40 minutes after the first tenth. The preliminary 
use of atropine has already been mentioned. These methods ean also be 
used in controlling nitritoid reactions to intramuscularly injected ars- 
phenamines. 

Among the more recent methods of detoxifieation, mention should 
especially be made of the intravenous injection of calcium gluconate, 
the use of adrenalin and ephedrine, of glucose and of cesium eosinate. 
Caleium, known for its usefulness in heavy metal poisoning, ean be em- 
ployed effectively as the gluconate in 10 per cent aqueous solution, pur- 
chasable in ampules for intravenous use. Intramuscular injection is, 
however, safer. When reaetion is antieipated it may be given imme- 
diately before the injeetion, or when it is not, it may be given as soon 
as reaction is observed. The full dose of 10 ce. is used. The patient 
should be warned that the sensation of heat and flushing during 
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the intravenous injeetion is harmless. The drug ean also be used 
intramuseularly, the entire 10 ee. of a 10 per cent solution being a 
satisfactory dosage. Adrenalin and ephedrine act particularly upon the 
vascular manifestations when these are vasomotorial in character. The 
depressing effect of the arsphenamines, particularly on the suprarenal 
capsules, can be met in this way, and this probably establishes a part of 
the rationale of the treatment. The use of adrenalin has already been 
mentioned, but ephedrine was studied by Stokes and MelIntyre,?* who 
found that it was most effective in preventing postarsphenamine nausea 
(23 out of 32 cases), and that its general effectiveness in dealing with 
headache, vertigo, nausea, urticaria, pruritus, and repeated nitritoid 
crises was approximately 60 per cent. The dose is 50 mg. in capsules 
twice or three times a day for one or two days preceding or partly in- 
cluding the day of the injection. The disagreeable inclination to cough 
and choke, probably an abortive form of nitritoid reaction in certain 
patients, is very well controlled by the previous administration of 50 mg. 
of ephedrine by mouth on the morning of the treatment day. 

Glucose solution can be used as the menstruum for the preparation 
cf neoarsphenamine for intravenous injection, but the recent work of 
Craven on the failure of carbohydrate to protect the liver may make this 
inadvisable. Its use in the treatment of early exfoliative dermatitis has 
already been mentioned (10 to 20 ee. of a 50 per cent solution). Oliver 
and his coworkers have recommended a gelatine solution for buffer in 
arsphenamine administration, but nothing practical seems to have de- 
veloped thus far from the suggestion. 

One of the most useful ways of dealing with a tendency to reaction 
from a given drug is to change to one of the alternates of the same type 
but of slightly different chemical composition. This method is often 
quite successful with the arsphenamines, the order of diminishing toxicity 
being: sulpharsphenamine, arsphenamine, neoarsphenamine, bismuth ars- 
phenamine sulphonate. This statement, however, does not apply to the 
hemorrhagic accidents or true exfoliative dermatitis which cannot be 
avoided in this way. The suggestions with reference to bismuth salts 
have already been made. In the ease of double compounds, such as 
bismuth arsphenamine sulphonate, it is necessary to determine by patch 
test which ingredient is responsible for the apparent sensitivity, for 
Schoch *** has described reactivity to the arsphenamine radical in bis- 
muth arsphenamine sulphonate and O’Leary ?5 has reported dermatitis 
following the use of bismuth. 


CERTAIN COLLATERAL CONSIDERATIONS IN TREATMENT 


This subject as ordinarily treated would include especially the effect 
of treatment upon the infectiousness of the disease, the transmission of 
the disease in marriage and to children, the personal hygiene of the 
syphilitic patient, focal and intercurrent infections, the mental state of 
the syphilitic patient, syphilis and intercurrent disease, the therapeutic 
test, the determination of cure, and the general effect of treatment on the 
status of the patient. It is here only possible to deal with these con- 
siderations in summary and brief fashion. The control of infectiousness 
is dealt with in the section on the treatment of early syphilis, and the 
transmission of syphilis in marriage and to the child is discussed in the 
section on prenatal syphilis. 
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The Decision When to Treat and When Not to Treat.—The influence 
of age, time and status factors in the management of a syphilitie infee- 
tion has been touched upon, but a little added emphasis is needed in 
consideration of the critical decisions connected with patients who have 
long-standing infections which have or have not been treated in the 
past. To reduce the matter as far as possible to rules of thumb, the 
following principles are offered: 


1. Infectiousness or potential infectiousness is invariably ground 
for vigorous treatment, ineluding.the use of an arsphenamine under 
proper precautions. This makes the problem confronting the phy- 
sician who deals with early syphilis a comparatively simple one. He 
must treat at least to noninfectiousness if not to cure. 

2. The majority of patients should be treated well beyond the disap- 
pearance of all active symptoms and signs of the disease if it can be done 
without demonstrable ill effects. This includes not alone the disap- 
pearance of visible lesions, but complete serologic negativity on blood 
and spinal fluid. 

3. A careful distinction should be drawn between scars and evidences 
of active progress. One should not attempt to treat tabes until the knee 
jerks are recovered or aortic regurgitation until the murmur disappears. 

4. The influence of age and time factors in the latent case is dis- 
eussed under Risks vs. Benefits. 

5. In the ease of a patient with a definite, satisfaetory history of 
syphilitie infeetion, but with desultory or apparently inadequate treat- 
ment resulting in symptomatie and serologie negativity, it seems on the 
whole wisest not to run the risk of arousing the process by further treat- 
ment provided absolutely no sign of activity ean be discovered on the 
most painstaking examination. Protracted if not life-long observation 
is usually, but.not invariably, the wiser course. If the history and pre- 
vious evidénee of the disease are thoroughly convincing, if the patient 
is young and the lapse of time necessary for active cardiovascular lesions 
to develop has not yet passed, it may in occasional cases be advisable to 
treat even the serologically and symptomatically negative patient ‘‘for 
life insuranee." In the ease of a woman with a clear-cut history and 
previous inadequate treatment, the possibility of a lighting up of the in- 
feetion during pregnaney must be eonsidered, and treatment during 
this period on empirical grounds for the protection of the child has very 
strong support. e 

6. Two years of complete symptomatic and serologic negativity fol- 
lowing the cessation of treatment of a reasonable degree of intensity 
justifies, in the main, the placing of the patient on yearly observation. 
Again the disease duration and the patient’s age are factors of much 
importance. e 

7. There are, of course, positive, contra-indications to treatment. 
A patient with a probable malignancy which is practically certain to 
eause his death before the syphilitie infection ean overtake him should 
be treated only with a view to inereasing his general symptomatie well- 
being. Active pulmonary tuberculosis in general takes precedence over 
syphilis in treatment unless the activity of the syphilis direetly en- 
dangers the patient's eontaets. On the other hand, judieious treatment 
with the arsphenamines, especially after fever has subsided under rest, 
may greatly benefit the patient with coincident pulmonary and other 
forms of tuberculosis through nonspecific as well as specific effect. 
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Syphilitie infection appearing in the course of other constitutional con- 
ditions—such as pernicious anemia, diabetes, exophthalmie goitre, ete.— 
may have to be treated within the limits of toleranee imposed by the 
general condition. Goiter may reduce tolerance of arsphenamine and 
interdict iodides. On the other hand, there could be nothing more inex- 
eusable than to forget the complicating syphilis, as too often occurs, or 
to regard it as a triviality merely because for the moment it is over- 
shadowed by another and more acute medical or surgical condition. 
Cases of this type constitute the medical scandals of syphilologie prac- 
tice and are all too numerous. To see a ease of epithelioma of the lip 
in which the Wassermann reaction is positive, operatively cured, only 
to develop an enormous aneurysm ten years later because his syphilis, 
although recognized at operation, was regarded as inactive or a matter 
of small moment, is to witness the overshadowing of syphilis by surgery. 
To see the erises of tabes dorsalis appear a decade after the recognition 
and ignoring of a syphilis as a complication of exophthalmie goiter, is 
to witness the complete defeat of preventive medicine with respect to 
syphilis. 

Personal Hygiene of the Syphilitic Patient—The syphilitic patient 
receives most of his impressions on the matter of personal hygiene from 
what should be the content of his first interview with his physician. 
After outlining the situation with reference to infectiousness, he should 
be advised not to kiss; to sleep alone; to trust the marital partner with the 
faets; to have his own towels and dishes at home and when away to eat 
where the dishes are likely to be scalded; and never to use another per- 
son's shaving tools, cup, dipper, spoon or eating utensils, pipe or ciga- 
rette holder or any other toilet artiele. Every open sore should be con- 
sidered infectious until the physician is consulted; and the patient 
should be instructed to watch for ‘‘patches,’’ cold sores, chaneres, pim- 
ples, ehafes, and ''piles." Sexual intercourse should be only as per- 
mitted by the physician, in accordance with the principles previously 
discussed, and those concerned with the treatment of the patient to non- 
infectiousness. It is advisable for the patient not to smoke, but the 
injunction is usually disregarded. The correction of worry and mental 
strain, loss of sleep, overwork, undernutrition, and insistence on a 
reasonable standard of exercise and similar details contributing to good 
hygiene under any circumstances are appropriate to the management of 
syphilis. Certain items deserve additional consideration. 

Trauma and Overstrain.—Resistance to syphilis is a rather unac- 
countable affair; and one meets patients in whom one finds every excuse 
for the most severe complications, yet none the less they have escaped 
unscathed. On the other hand, splendid specimens of physical and men- 
tal integrity are too often hurried over the road to paresis. Trauma is 
particularly important in bone lesions, in the development of the 
trophie joints of tabes, and in the onset of clinical symptoms in an 
otherwise latent paresis (head trauma especially). Every tabetie should 
be warned against the danger of developing Chareot joint following a 
sprained ankle, wrenehed knee, and so forth. The influence of inter- 
current and focal infections is, in general, deleterious. Accordingly, it 
is advisable for syphilitie patients in the later years of the disease to 
keep away from cold and wet, and to seek mild and sunny climates 
whenever circumstances permit. The tendeney to nonresolution with 
gummatous pneumonitis as the sequel of pneumonia is probably evi- 
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dence of an attack by syphilis upon a locus minoris resistentiae. Nerv- 
ous overstrain seems at times to predispose to the unfavorable progress 
of a neurosyphilis, but it should be recalled in this connection that un- 
welcome rest with enforced introspection and worry is sometimes more 
unfavorable in its effects than a reasonable degree of happy and pre- 
occupying activity. Rest has a general nonspecific value in the manage- 
ment of syphilis, notably in cardiovascular disease, though here the ef- 
feet is rather upon the heart than upon the syphilis. Rest in bed is 
otherwise rarely required in the control of the disease. On the other 
hand, ability to relax, if it can be accompanied by the ability to forget 
or by a restoration of hope and confidence, is a very important thera- 
peutic aid. 

Focal and Intercurrent Infections.—Intercurrent infections oc- 
easionally may have paradoxical beneficial effects as in pyelitis accom- 
panied by high temperature, which I have known to affect in a strik- 
ingly favorable way the course of a case of general paresis. The in- 
fluence of focal infections is almost invariably unfavorable. The light- 
ning pains of the tabetie, an irritable kidney, intolerant of even mild 
treatment, a tendency to develop arthralgias and arthritis on the ex- 
hibition of mercury, and a general asthenia with very little tonie effect 
from even the more stimulative forms of treatment, are common com- 
plications of chronic focal infections. At times it is necessary to pur- 
sue these systematically through the gamut of tonsils, teeth, prostate, 
gallbladder, and colon until the weak spot is found and repaired or done 
away with. Particularly with reference to dental focal infections, it 
is better to be a little too radical than ultraconservative. The writer 
has known teeth which, though they passed competent dental examina- 
tion and x-ray, proved on removal to have been the focal infectious 
basis of persistent and exasperating symptoms, particularly in tabes. 
Weight is a very useful index of progress and a gain is to be desired 
in practically all cases except older patients with a risk of cardiovascular 
insufficiency. The best gains under the older methods of treatment 
were made during rest intervals and constituted a strong argument 
in favor of intermittent treatment. With the tonie action of the 
arsphenamines, and partieularly bismuth arsphenamine sulphonate, the 
gain is often transferred to the course of treatment itself. A mere gain 
of weight in eardiovaseular or hepatie syphilis may mean accumulated 
fluid as an unfavorable eomplieation rather than a bona fide gain in 


well-being. 


Dietary Management.--In spite of the claim which the writer once 
encountered and which has since been echoed through cultist sources, 
a milk diet is not the ideal means of reversing a positive blood Wasser- 
mann reaction. Nourishing food, with proper attention to the bowels 
particularly, is all that hygiene requires. In the obstinate intestinal 
atony of tabetics, in addition to dict, a medicine ball or an eight to twelve 
pound shot rolled over the abdomen, and rectal injections of two to three 
ounces of olive oil every evening, to be retained, are at times of material 
assistance when not contraindicated by definite gastro-intestinal or ab- 
dominal pathology. For renal irritation or insufficiency, the low-protein 


— salt-free diet is at times serviceable though less so than one would expect. 


Alcohol and Other Stimulants.—In general alcohol is of no advan- 


_ tage to the syphilitic patient except at times in the form of a light wine 


for carminative purposes. The use of the stronger drinks is to be depre- 
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cated as distinctly injurious and as placing an unnecessary load on the 
heart, kidneys, liver and nervous system. The dipsomaniacal syphilitic 
with his periodic bursts of besotted intoxication is the most inveterate re- 
lapser that the writer knows in syphilologie practice. The general prin- 
ciples applying to the use of other drugs and stimulants are those of 
medical common sense. 

Mental State of the Syphilitic Patient.—Depressions, anxieties, 
phobias, and morbid terrors which beset the patient who knows that he 
has syphilis are too frequently dismissed by physicians as merely syphil- 
ophobie or hypochondriacal. The sense of stigma is particularly vexatious 
and difficult to deal with but can usually be lightened or entirely done 
away with by a sympathetic talk. The striking beneficial effect of 
such treatment is frequently apparent and some patients fail to make 
any real general gains in well-being under therapy until it is applied. 
True anxiety neuroses with syphilis as a background must be painstak- 
ingly unraveled and set right. 

One of the worst sources of trouble is the tradition of secrecy which 
leads physician and patient to collaborate in concealing the presence 
of the disease from the marital partner. It is conceded that there are 
circumstances in which it is unnecessary for the partner to know the 
facts, inasmuch as they do not involve the issue of the transmission of 
the disease or the economie status of the individual concerned. On the 
other hand, in the majority of cases complications are almost certain 
to ensue on an attempt to combine intensive modern treatment with an 
artificial secrecy. In the large majority of these cases the tactful pre- 
liminary management of the physician can bring about an understand- 
ing between husband and wife in which the facts are kept in the back- 
ground so far as the origin of the infection is concerned, and the patient 
given the benefit of the doubt. The rejuvenating effect of such a resort 
to honesty in many situations is almost the equal of the arsphenamine 
miracle itself. It should be borne in mind, however, that before any 
attempt is made to communicate facts to other persons than the patient, 
the diagnosis must be absolutely substantiated. 

Local Treatment of Syphilitic Lesions—It has been said already 
and should be reiterated that the first principle applying to the first 
lesion of syphilis is no local treatment. In other aspects of the disease 
the response of surface lesions to the arsphenamines is so rapid and, 
even under bismuth, is so satisfactory that there is no occasion for the 
use of any elaborate local measures. Several days of wet dressings 
with potassium permanganate solution (1:4000) or with borie acid 
solution usually result in a prompt granulating of denuded surfaces 
followed by a rapid growth of epithelium. The noncontractile charac- 
ter of the syphilitic sear makes the deformity usually less than is ex- 
pected. Osseous syphilis may require the removal of sequestra before 
healing will take place, and in the ease of osteitis of the skull, special 
surgical technic may be called for. Operations on bone, however, should 
not be performed until after treatment control is thoroughly estab- 
lished lest they extend the lesion. 

Operations on gumma, whether recognized or unrecognized, belong 
to the past and are practically inexcusable at the present time. In the 
majority of eases the ineision of a gummatous infiltration results in 
rapid extension. A possible exception to the rule just given is the neces- 
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sity for the removal of fibrous gummas of the meninges or brain which 
aet as tumors. 

Principles Underlying the Therapeutic Test.—1. A therapeutic test 
for syphilis should not be performed for a vague and indefinite group 
of symptoms such as loss of weight, malaise, headache, and the like. 
The results, owing to nonspecifie action, are not trustworthy. 

2. No therapeutic test should be performed on genital lesions. The 
existenee of syphilis should be proved or disproved as deseribed in a 
subsequent section, by the dark field, Wassermann follow-up, complete 
examination, and observation; or the patient treated as having a diag- 
nosed syphilis. 

3. Tuberculosis responds nonspecifically to the arsphenamine treat- 
ment for syphilis, and iodides are noted for their nonspecifie effects on 
granulomatous processes in general. Accordingly, neither drug should 
be used in an exacting therapeutic test for syphilis, especially where 
the differentiation of tubereulosis and other granulomas is involved. 

4. Therapeutic tests to differentiate tuberculosis from syphilitie proc- 
esses should be made with mereury or bismuth. 

5. The therapeutic test implies observation during the test. It is 
at its best on visible lesions and its value is proportional to the definite- 
ness and measurability of the symptoms and of the improvement which 
takes place in them. 

6. In late visceral syphilis, and especially in cardiovascular lesions, 
symptomatie improvement may establish the diagnosis in spite of the 
fact that no change may occur in the structural signs, but such obser- 
vations must be carefully distinguished from nonspecificity. 

7. Spontaneous improvement in some conditions may produce the 
mistaken impression of a positive therapeutic test as, for example, in 
multiple sclerosis and some heart conditions. 

8. Therapeutic tests for syphilis may be obscured and rendered un- 
interpretable by the simultaneous use of other forms of treatment, such 

as the x-ray to a mass of glands or other lesions, the removal of focal 
infections, local applications and rest, salicylates in joint involvements, 
and so forth. 

9. Not less than four arsphenamine injections are necessary to a 
therapeutic test which is to depend on symptomatic improvement for a 
positive decision. An exception is gastric syphilis, in which the symp- 
tomatic response is usually immediate. 

10. A therapeutie test offers the opportunity for a provocative pro- 
cedure or a Wassermann series. The test may be taken daily for the 
first week, or weekly for the first four weeks. 

11. Due regard must be had for risk of therapeutic shock and par- 
adox, and for contra-indications to certain drugs in selecting therapeutic 
test methods. 

12. If the question of operable malignancy versus syphilis is raised, 
surgery has the right of way (except for a single sterilizing dose of ars- 
phenamine), and the patient should be explored before a therapeutic 
test is considered. This is also true in an undoubted syphilitic patient 
if the question is raised as to whether a visceral picture is due to operable 
malignancy or to syphilis. If the condition is inoperable, treatment for 
syphilis takes first place. } 
= 13. In a cutaneous nonuleerative lesion with a negative blood Was- 
sermann reaction, two arsphenamine injections at the most should pro- 
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duce practically complete involution in 10 to 14 days. If more injec- 
tions are needed, the test may be indeterminate because of arsenical 
nonspecific effect. Extensive ulcerative lesions may require special 
judgment. 

14. Therapeutic flare-ups (Herxheimer) should be watched for as 
evidence of syphilis if not contraindicated on special grounds. Insist 
on daily observation the first week. 

15. A symptomatic constitutional flare-up may also occur. Both 
may be delayed in bone and neurosyphilitie cases. 

16. As examination for evidence of syphilis becomes more complete 
and critical, there is less and less need for uncontrolled therapeutic tests. 

17. A positive therapeutic test is part of a complete course of treat- 
ment. It should not be dropped when the positive diagnosis is made. 

18. An indeterminate therapeutic test should not be terminated with 
arsphenamine, for the immunity which has kept the disease concealed 
may be broken by the inadequate treatment. At least a course of 10 or 
12 injections of bismuth or 40 inunctions of mercury should be given. 

Medical Prophylaxis of Syphilis.—Prophylaetie treatment may be 
local or systemic. Local prophylaxis for syphilis is now universally 
combined with prophylactic treatment for gonorrhea. Two types are in 
existence. The one for personal use is known as packet prophylaxis 
and the organizational type in use in the armies and navies of the 
world is known as station prophylaxis. Extended experience has 
shown that a 33 per cent calomel ointment in a base of benzoinated lard 
and lanolin is the most satisfactory preparation for the prevention of in- 
fection by local treatment. Two per cent protargol or 10 per cent argyrol 
solution is employed in station prophylaxis, while phenol, camphor, 
trieresol and thymol are used in packet prophylaxis as gonoeoceides in 
conjunction with the calomel ointment. It has been repeatedly demon- 
strated that the success of any prophylactic technic is dependent on the 
promptness of application following exposure. The effectiveness and 
importance of station prophylaxis in military bodies is no longer open 
to question and has been fully established by the experience of the late 
war. Colonel Ashburn +” has estimated that 1 man in 30 who did not 
take prophylaxis developed venereal disease, while only 1 man in 90 
who took prophylaxis became infected. It is important, however, to 
emphasize the great superiority of station prophylaxis as compared 
with the ordinarily applied packet prophylaxis. The standard army 
directions for station prophylaxis are as follows: 


DIRECTIONS FOR @IVING PROPHYLAXIS 


1. The patient will urinate and proceed as follows: 

2. Wash hands thoroughly in warm water and soap and afterward 
rinse them in plain water. 

3. Roll up shirt and drop trousers and drawers to the knees. 

4, Pull back foreskin and wash head of penis very thoroughly with 
warm water and liquid soap, great care being taken to cleanse the 
under-surface around '*G string’’ and just back of head in the furrow. 
After this, wash the body of the penis, and adjacent parts of the body. 
A clean basin with warm water, liquid soap, and a piece of gauze for 
scrubbing will be used. The basin after use will be washed with water 
and then filled with bichloride solution 1:1000 and allowed to stand for 
at least 30 minutes before being used again. 
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5. While the foreskin is drawn back, wash the penis, partieularly 
the head, with warm bichloride solution 1:1000. This may be done by 
having the solution poured over slowly, or by washing in a clean basin 
half full of the solution. This process should require about three 
minutes. 

6. The attendant, without touehing the penis, will inject slowly 
about one teaspoonful of a 2 per cent solution of protargol or of a 10 
per eent solution of argyrol into the penis and, as the syringe is with- 
drawn, he will direct the patient to elose the opening to the penis with 
the thumb and forefinger, and retain the solution for five minutes. 

7. Pull back the foreskin and rub one teaspoonful of calomel ointment 
all over the head of the penis and the inner surface of the retracted 
foreskin, being careful to rub it in thoroughly on the under-surface 
around the ‘‘G string’’ and in the furrow behind the head. The rubbing 
in of this ointment should continue for three minutes. After this the 
surplus ointment will be rubbed well over the shaft of the penis. 

8. The foreskin will be drawn forward and the penis wrapped in a 
piece of toilet paper and the patient directed not to urinate for at least 
four hours. 

9. If more than three hours have elapsed since exposure, the patient, 
after having the regular prophylaxis, will be directed to report twice a 
day for two days for injection of 1 per cent solution of protargol. This 
will be held in for ten minutes. 

Systemic Prophylaxis with Arsphenamine.—The value of systemic 
prophylaxis through the utilization of the spirillicidal activity of ars- 
phenamine is as yet undecided. Observers of undoubted competence 
feel that the method offers more dangers than advantages and that its 
users are left in a state of uncertainty with reference to their possible 
infection, which is more serious than waiting for the outcome of the 
exposure. Moore has contended +*° that even though arsphenamine pro- 
phylaxis be applied, it is desirable for the patient to approximate the 
routine of early treatment for syphilis and at least to have serologic and 
spinal fluid controls similar to those for a known infection. Recent 
experimental studies discussed in the earlier part of this presentation 
seem to bear out the possibility that prophylaxis may appear to be 
effective without actually being so, and that a person may become an 
unwitting carrier of syphilis even though he believes himself to be fully 
protected. Physicians who themselves require, or desire to use, this 
method of protection should recognize the importance of time as a funda- 
mental principle and make no attempt to utilize arsphenamine prophyl- 
axis after 24 hours. Three successive injections of neoarsphenamine 
of 0.45 to 0.6 Gm. each, given on three successive days, are probably 
the optimum requirement. A preliminary blood Wassermann reaction 
should be taken and the blood Wassermann reaction should be repeated 
monthly for at least a year together with observation for the develop- 
ment of any symptoms. It is a serious mistake to take prophylaxis later 
than 24 hours after exposure to the risk of infection, for failures under 
these conditions have been reported.*** 


THE PROBLEM OF ‘‘ CURE”? 
In defining syphilis and in discussing the immunologic background 
of the disease, the writer has tried to make it clear that the use of the 
term ‘“‘cure” in connection with syphilis at the present day, despite the 
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enormous advances in treatment control, is still an expression of faith 
rather than a statement of fact. Practically all the observed phenomena 
of the disease throughout the lifetimes of patients thus far studied could 
be satisfactorily explained, including the fact of a lifelong latency, by 
the discovery of a granular or ultramieroscopie stage in the life cycle of 
the Spirochaeta pallida and the induction, by treatment, of a prolonged 
latency as posited by Warthin. It is proper to state, then, that there 
is today, so far as man is concerned, no proof of cure except observation. 
A lifetime free from complications of the disease, and nontransmission 
to others, is the utmost which the clear-sighted syphilologist can offer 
his patients. It is possible to say that the reéxamination of treated 
patients thus far undertaken by the principal clinics of the world has 
indicated a presumption of complete arrest in early cases ranging from 
65 per cent to 100 per cent, depending upon the rigidity of the re- 
examination criteria and the stage of the disease at which treatment is 
begun. In the fully established infection which has reached the stage 
of serologically positive latency, and in all subsequent phases of the 
disease, including every clinically detectable structural complication, it 
is disingenuous and unwise to use the term ‘‘cure.’? The patient con- 
stantly presses for a definitive statement on this matter. The only way 
to meet his demands is by an absolute frankness which acknowledges the 
nondeterminability of cure, the probability that asymptomatic latency 
is all that ean be expected, and the certainty that observational control 
should extend throughout life. The large majority of patients, except- 
ing perhaps that small group whose sense of stigma demands the ‘‘puri- 
fication’’ of their blood, are well content to accept the assurance that, 
with eoóperation on the part of themselves and intelligence on the part 
of the physieian, lifelong freedom from symptoms and assurance of 
noninfectiousness ean be extended to at least 90 per cent of patients 
who have aequired the disease. In order to analyze certain of the ele- 
ments entering into the observational eontrol of a syphilitie infection, 
the following items are specifically diseussed: (1) serologie control 
through blood serologie tests and spinal fluid examination; (2) the worth 
of the provocative procedure; (3) the fixed positive blood Wassermann 
reaction; (4) symptomatie progress with negative serologie tests; (5) 
intuition and the biology of the disease; and finally, (6) a suggested 
scheme for observational control. 

Serologic Control—'The weakening or diminution in intensity of 
serologie reaetions by both the Wassermann and precipitation proce- 
dures under the influence of treatment is, of course, too well known to 
require discussion. Certain misconceptions, however, require correction. 
The precise meaning of a positive or a negative blood Wassermann 
reaction is as yet far from understood so far as its value as an index of 
activity of the disease is concerned. With the increasing acuteness and 
sensitivity of serologic tests, many patients who by the older procedures 
were regarded as serologically cured are turning out to be merely 
examples of a reduced intensity or weaker degree of positiveness in their 
serologic tests. Wile and Hasley pointed out, even before some of 
the newer methods were developed, that it is easily possible to raise the 
sensitivity of serologic tests to the point where few, if any, patients 
who have once had a syphilitie infection ean ever be indisputably and 
continuously negative. Accordingly, the meaning attached to a series 
of negative serologic results in any given case is dependent to no small 
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extent upon the method of testing employed. 'The Kolmer and Kahn 
tests meet all practical requirements in this regard and patients who 
are eontinuously negative over a long period of time by these two pro- 
cedures may be accepted as ‘‘serologically inaetive." They are not, 
however, by this fact, to be described as cured. 

The first bar to the use of a continuous series of negatives on the 
blood as evidence of cure lies in the indisputable possibility of sympto- 
matic progress in spite of serologic negativity. Some of the most dis- 
concerting examples of this state of affairs have been recognized in 
recent years in the form of gradual development of signs of cardio- 
vascular syphilis in patients who have been for long periods serologically 
negative. The serologic negativity of such eases is, to be sure, not quite 
so perfect as that of the ostensibly cured case, and one is able, by fre- 
quent repetition, to ‘‘pick up’’ occasionally partial or even strong 
positives which indicate that the threshold has been simply raised rather 
than abolished. Neurosyphilis likewise affords a number of excellent 
examples of symptomatie progress due to isolated lesions whieh leave 
no indieation in serologie positivity, either in the blood or the spinal 
fluid. Accordingly, it is impossible for any series of negative tests by 
any procedure to be accepted at the present day as final and conclusive 
evidence that the disease has been completely abolished in a given 
individual. - 

Emphasis should likewise be laid upon the fact that a provocative 

procedure may fail entirely to bring to light a positive serologie test 
on the blood in spite of the fact that the disease is still progressive. It 
has even been possible to find examples in the writer’s own experience 
of active infectious lesions following a negative provocative procedure. 
_ Accordingly, while the provocative test, performed either as the once-a- 
week series for the first four or five treatments of the new course or as 
the once-a-day procedure for one week following the first arsphenamine 
injection, may fail to reveal the presence of the disease, the provocative 
procedure still has a certain amount of value in detecting a revival of 
serologic activity. 
The relative worth of the Kolmer or Kahn test as an index of sero- 
— logie response, particularly in early syphilis, was studied on the writer's 
service by Gilman and McIntyre,” who reached the conclusion that 
either procedure is a satisfactory means of measuring treatment progress 
serologically, but that both procedures are more wisely used to cover 
each other's possible diserepancies. 

The spinal fluid examination is, as has already been explained, a 
neeessary part of the serologie eontrol of every patient under treatment. 
The question of chief concern is that of the frequency of repetition of 
a spinal test in a patient under observation. The writer believes in 
general that the negative spinal fluid examination at the close of a 
properly conducted course of treatment has considerable value as an 
assurance that the nervous system either is not involved or has responded 
satisfaetorily. None the less, it must be pointed out that this is not 
invariably the ease. For example, the ease has been cited from the 
writer’s own files in which a negative spinal fluid examination was fol- 
lowed by a hemiplegic recurrence and a subsequent *'red flag’’ picture 
in the spinal fluid. Alleged reinfections or superinfections, to be dis- 
cussed later, may also be accompanied by involvement of the nervous 
‘system which may be misinterpreted as neurorelapse; and relapse itself, 


408 i SYPHILIS 


involving the mucous membranes and skin or taking the form of recur- 
rent secondaries, may be accompanied by involvement of the nervous 
system even though this group of structures may have escaped the first 
or original distribution of spirochetes at the onset of the infection. It 
must be recalled, too, that the Spirochaeta pallida has been found re- 
peatedly in the negative spinal fluid, so that no generalization in regard - 
to the significance of negative spinal fluid tests ean safely be made 
absolute. Perhaps a fair compromise with the practical necessities of 
the situation ean be found in the prineiple of repeating a spinal fluid 
examination of which the initial findings were negative, once, in the 
absence of symptoms—a year after the first examination and after all 
treatment has been stopped. 

The question is very properly raised as to the extent to which a 
positive blood serologic test can be accepted in lieu of a spinal fluid 
examination. Negative blood serologie tests do not prove the freedom 
of the central nervous system from involvement. Positive tests, how- 
ever, appear in the large majority of patients who have neurosyphilitie 
involvement in the earlier months of the disease. The appearance of a 
positive test, therefore, after a series of negatives may, among other 
things, indicate impending or actual involvement of the nervous system 
or neurorelapse. On the other hand, it is impossible to determine 
whether the reappearance of the positive indicates an involvement of 
the nervous system without a spinal fluid examination. The reappear- 
ance of a positive in a series of negatives is therefore only a ‘‘suspicion- 
arouser'' and not an evidenee of reeurrent neurosyphilis. On the other 
hand, as will be reémphasized in the next paragraph, the persistence of 
a positive blood serologic test in spite of treatment raises a strong clin- 
ieal presumption that the nervous system is involved, at least in the 
earlier months of the disease. A spinal fluid examination should there- 
fore be invariably earried through in all patients whose blood Wasser- 
mann proves irreversible under a reasonable amount of treatment. It is 
essential to stress again the fact that a Wassermann or precipitation 
test alone on the spinal fluid is not sufficient for the determination of 
presumptive neurosyphilitie involvement. In a patient who has syphilis, 
let it be reiterated, even a slight rise in cell count above normal is best 
regarded as significant even though the spinal fluid Wassermann is 
negative. 

The Fixed Positive Blood Wassermann Reaction.—The point on the 
scale of treatment at which a blood serologic test can be regarded as 
having given evidence of fixity or irreversibility cannot, of course, be 
specified. Busman and the writer in studying a series of these cases 1% 
adopted a minimum of 12 injections of ‘‘606”’ and 90 mercurial inune- 
tions as a sign of Wassermann-fastness. Accepting the ‘‘noninfectious- 
ness basis’’ disclosed by the codperative clinic investigations of the 
American League of Nations group,'** 20 injections of an arsphenamine 
and 20 injections of a heavy metal might conceivably be accepted as the 
starting point for interpreting Wassermann fastness. So large does the 
positive Wassermann loom, however, in the minds of the majority of 
practicing physicians that patients are usually not regarded as having 
irreversible serologic tests until they have had much more than this 
minimum standard of treatment. The following points must emphat- 
ically be borne in mind with reference to the so-called fixed positive type 
of case. The resistance offered by the serologie tests should not be al- 
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lowed to stand alone as an indication for the continuance of treatment. 
It may be expected that the most ‘‘fixed’’ Wassermann or precipitation 
test wil waver somewhat in a series of performanees and that many 
patients will show resistance rather than absolute fixity. Serologic tests 
should in no ease be considered alone as evidenee of the need for treat- 
ment. To treat a positive Wassermann as such without further study 
is the height of amateurishness in syphilologie practice. Before decid- 
ing that a positive serologie test is monosymptomatie, fixed and irrever- 
sible, it is absolutely necessary to interpret the patient clinically by the 
most painstaking and eomplete physieal examination, and to examine 
his spinal fluid. Cardiovascular syphilis and neurosyphilis in particular 
most often lie in ambush behind the sereen of a seeming latency with a 
positive blood Wassermann or precipitation. It is, therefore, an evi- 
dence of inexperience with the disease to ask what therapeutie procedure 
should next be adopted in a supposedly Wassermann-fast ease, until 
the cardiovascular mechanism has been carefully studied and a complete 
examination of the spinal fluid has been made. Until cardiovascular 
and neurosyphilis have been painstakingly eliminated, it is impossible 
intelligently to discuss the treatment of a given ease of supposed serologic 
“*fastness.’’ 

Granted that clinical evidence of the disease is limited to blood sero- 
logie tests that will not reverse under the amounts of treatment above 
deseribed, the following principles become applicable: 

1. The serologically fast case should be observed at intervals through- 
out life. 

2. The treatment of such a case should be directed less toward over- 
coming the resistance offered by the serologic findings and more toward 
watching the tolerance of the patient and envisaging the aims appro- 
priate to his age, the duration of his infection and his general welfare. 
Treatment for ‘‘life insurance’’ is the appropriate type of procedure 
for such a ease. If tolerance permits, in view of our ignorance of pos- 
sible complications, a year or 18 months of reasonably thorough treat- 
ment followed by observation should meet the indications. Even with 
this proviso, there is no question that the majority of these monosymp- 
tomatic fixed positive Wassermann cases will be overtreated. 

3. Successful reversal of a fixed positive serologic test depends first 
of all upon treatment regularity. Sporadic efforts, lapse, and nonco- 
operation almost invariably prevent a satisfaetory outeome. 

4. Reversal of a resistant group of blood serologie tests is dependent 
apparently more on variety of therapeutie attaek than on the over- 
intense use of a single method. Accordingly, the patient who has what 
seems to be a fixed and monosymptomatie positive Wassermann or pre- 
eipitation test should have his treatment methods varied to include at 
least two or more forms of the arsphenamines together with mereury, 
bismuth, and iodide in such combinations as his tolerance permits. The 
value of using two or more synergistic methods simultaneously, such as 
an arsphenamine, bismuth and iodide, or an arsphenamine, a soluble 
mercurial salt and intravenous iodide, also deserves consideration. It is 
a question whether fever therapy should be used merely for the purpose 
of reversing a resistant Wassermann test in an otherwise asymptomatic 
subject. The writer's own experience with nonspecific methods of this 
sort has hardly been encouraging, for the tendency to relapse after a 
sufficiently long period of observation seems very marked. It is more 
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often the change of method than the antisyphilitie value of a particular 
drug that seems to be responsible for the ultimate reversal of so-ealled 
fixed positive eases. In general a proportion of reversal ranging from 
25 per cent to 50 per cent is the best that ean be expected by any of the 
present day procedures. 


Symptomatic Progress with Negative Serologic Tests, and in Spite j 


of Treatment.—It must never be forgotten that the very best and most 
energetic treatment as well as the worst and most unsystematie, may be 
a failure in an unpredictable proportion of patients who have syphilis. 
Cardiovascular disease probably furnishes the best examples of this slow 
progression of the degenerative process in spite of a persistently negative 
blood and reasonably energetic treatment, as already stated. The writer 
has now had under observation for periods as long as 12 and 14 years 
patients who have never since the early stages of their disease or the 
earlier months of its recognition had positive serologic tests. He has 
seen certain of these patients slowly progress to serious grades of eardio- 
vascular, visceral, and neurosyphilitie damage in spite of treatment and 
beneath an unruffled serologic surface. For example, a patient seen in 
his primary stage in 1917 has in the intervening 13 years developed 
both syphilis of the liver and syphilis of the aorta without having on a 
single occasion developed a positive serologie test at the hands of a 
variety of laboratories and individual eonsultants. Another ease, first 
seen with an active neurosyphilis, has in 14 years of observation de- 
veloped symptomatie tabes even during the progress of his treatment 
and has subsequently, in a rest interval of several years, developed an 
isolated lesion of the optie nerve. "Throughout this entire period of 
observation sinee the first several months, the patient has been sero- 
logically negative. On the other hand, as a contrast, the writer has had 
under observation for an almost equal length of time a patient with a 
strongly positive blood Wassermann reaction and a stationary aneurysm 
who literally owes her life and present good health to the exercise of a 
conservative moderation in her treatment. This type of *'I-had-a-ease"? 
evidence cannot, of course, be made a substitute for statistical evaluation 
of the presumptions in the matter; but it does, none the less, emphasize 
the fact that, particularly in the later stages of the disease, each patient 
is a law unto himself and that observation at reasonably frequent in- 
tervals takes overwhelming preeedence.over merely serologic data. 

Intuition and the Biology of the Disease.—There enters into the 
appraisal of every patient with respeet to the question of aetivity versus 
arrest an indefinable element of intuition. This intuition is acquired 
through long experienee with the biology of the disease and is often the 
basis of accurate prognostication and correct judgment as to the needs 
of the particular case. The consultant learns slowly and in a half- 
conscious way what to expect of the disease in subjects of varying habitus 
and under varying conditions. This slowly accumulated intuitive evi- 
dence or appraisal of the individual ease is, of course, one of the strongest 
reasons for urging the patient to remain under one consistent direction 
throughout the entire course of his infection and his life. When, as in 
some decisions, a broad, as distinguished from an individual or personal, 
knowledge of the biology of the disease is required, a consultation center 
and a syphilologist must be sought. 

The difficulties that beset the majority of physicians in the effort to 
maintain observational control of the syphilitie patient are to some extent 
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inseparable from the nature of the disease. Absence of symptoms and 
a series of previous negative blood tests appeal to the patient as the 
poorest possible reasons for keeping in touch with his physician. Too 
often the patient, weary of his physieian's reiteration and retreating, 
inelined to seek change or what he considers better and more disinterested 
advice, or taking the matter into his own hands by seeking Wassermann 
tests from laboratories and other agencies which will perform them with- 
out medieal eontrol, gets absolutely out of hand by the end of his second 
or third year. This tendency, recognized the world over, is the best 
argument for supplying the individual patient with a reeord book or 
statement of his findings and treatment whieh may be shown to any 
medieal adviser to whom he may present himself. Whether or not the 
physieian first responsible for a given patient with syphilis believes that 
he ean keep him under prolonged control or not, it is essential for him 
to do the following things: 

1. Make a thorough base-line physical examination with particular 
attention to the cardiovascular and nervous structures, the eye being in- 
eluded with the nervous system. 

2. Take the necessary time at the first interview or immediately 
thereafter to impress upon the patient that freedom from symptoms does 
not mean freedom from disease, and that a negative blood test is without 

arbitrary significance in the matter of eure. The same statement should 
be driven home regarding the spinal test and the fact that physical 
signs are sometimes the only evidences of serious symptomatie progress. 

3. Subsequent reéxamination should be maintained at a high standard 
as in the ease of the base-line examination, and the temptation to give 
the patient a easual examination and to dismiss him on the basis of a 
negative Wassermann and a good general appearance must be constantly 
and determinedly resisted. 

4. Every effort should be made to have the reéxaminations carried 
through by the maker of the first or base-line examination. The in- 
creased thoroughness with which this can be carried out is a justification 
for sending patients with early syphilis to a consultation eenter for base- 
line study and recommendations if the physician in charge of the case 
feels himself in the least hampered by facilities or otherwise, in his work- 
up of the case. There is a nontransferability about the medical appraisal 
of a given human being which deserves consideration in reappraising any 
individual with respect to the status of the syphilitic infection. No 
written record can quite take the place of knowing and examining the 
patient himself. 

Granted these preliminaries, the periodic reéxamination of the patient 
with syphilis, whether the infection be early or late, should include: 

1. The physical examination of the chest with a special ear to the 
aortic second sound (‘‘tambour quality’’), aortic systolic murmur, and 
eardiae and presternal dulness. The abdomen should be examined for 
palpable liver and spleen. Blood pressure should be taken in both arms. 

j 2. Search should be made of the skin, scalp, mucous membranes, 
palms and soles, anus and genitalia, bones, and joints. _ 

= 3. A history should be obtained which stresses cardiovascular and 

neurologic symptoms and warnings, and emphasizes infectious recur- 

rence: dyspnea, percordial stress, pain on exertion, hoarseness; head- 

aches, paresthesias, excessive nervousness, loss of memory, ‘‘nervous 
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breakdown," impotence, bladder retention, shooting and spot-like (?) 
pains, noeturnal ataxia, visual defects and impairment of hearing; sore 
mouth, eankers, herpes, chafes, ‘‘piles.’’ 

4. Hemoglobin, blood pressure, and urine should be examined. 


5. Serologic tests on the blood including, in American practice, a . 


Kolmer-Wassermann and at least a Kahn test. 

6. In an early case, if possible, a provocative procedure. Weak posit- 
ives should be checked in this way. 

7. A neurologie examination with emphasis on pupils, lower cord 
reflexes and sensory changes, ineluding vibration sense, muscle-joint 
sense (motion and position), differentiation of pain and touch. 

8. The fundus, fields, visual aeuity, reflexes, and muscle control of 
the eye. 

9. A spinal fluid examination unless there have been two previous 
negative examinations separated by an interval of a year or more since 
the suspension of treatment. 


DIAGNOSIS AND TREATMENT IN SPECIAL ASPECTS OF SYPHILIS 
SPECIAL DIAGNOSIS OF EARLY SYPHILIS 


Diagnosis of the Chancre.—The past 20 years have seen a striking 
and eritieal shift of emphasis in the diagnosis of the onset of syphilis. 
Nineteenth eentury syphilology, lacking our present mechanism of tests 
and our knowledge of the organism, was obliged to depend wholly upon 
clinical criteria for the diagnosis of the chancre and accepted expectancy 
and observation as unavoidable and in fact desirable elements in the 
detection of the disease. Twentieth century syphilology, on the other 
hand, has relegated clinical signs and history to the status of ‘‘suspicion- 
arousers’’ and has largely placed the final diagnostic emphasis upon 
evidence obtained in the laboratory. Modern comprehension of the 
disease has, moreover, brought out clearly the tremendous importance 
of the earliest days in the life history of the chanere—that period in 
which the organisms are most abundant in the inoculation site but the 
blood serologic tests are still negative. These few days, which Pusey 
has well called ‘‘the golden opportunity’’ of the disease, are now the 
vital moment in the publie health and in the individual situation. If 
the diagnosis ean be made within this period of serologie negativity, the 
outlook for lasting arrest, for enduring-noninfectiousness, is perhaps 35 
per cent better than if dilatory tactics or the patient's ignorance results 
in later diagnosis. It is, the writer believes, impossible to overemphasize 
the fact that the lists of clinical criteria and the nineteenth century prac- 
tice of waiting for the development of secondaries before instituting 
treatment are the two chief handicaps to the conquest of syphilis at the 
present day. The physician, therefore, who wishes to give his patients 
the best that modern knowledge can afford will make every effort to 
reach a conclusive diagnosis through the dark field, in the way previously 
described. He will attach little or no importance to this or that item in 
clinical appearance which may seem to speak against the possibility of 
syphilis; and he will fall back upon the positive blood Wassermann re- 
action as evidence only when every other diagnostic resort has failed. 
It is impossible to overemphasize the fact that every genital lesion, at 
least in a sexually exposed person, is potentially a chanere until it is 
proved to be otherwise. The mimicry of every type of genital lesion, 
from the seabetie burrow on the penile shaft to the shallow ulcers of 


a 


SPECIAL DIAGNOSIS AND TREATMENT 410a 


Vineent's and uleus aeutum vulvae, by the primary lesion of syphilis is 
well recognized by every experienced syphilologist. 

Confusion of Chancre and Chancroid.—Chancroid is the particular 
pitfall of the large majority of practitioners. The war showed very 
clearly that American practitioners of that day were notably deficient 
in their ability to differentiate chancre from ehaneroid.? This is per- 
haps less a criticism of the profession than a tribute to the very great 
importance of double infection in which a Duerey organism produces 
a lesion which simply acts as a mask over the surface of what is in reality 
the onset of syphilis. The practicing physician who deals with early 
syphilis should realize that 65 per cent of genital lesions are syphilitic ; 
that only 14 per cent of those which are negative to the dark field are 
subsequently shown to be syphilitic by the outcome of repeated Wasser- 
mann tests; that the risk of being in error in making a diagnosis of 
ehaneroid is probably not less than one chance in three and more often 
one chance in two. It cannot be overemphasized that syphilis will con- 
stantly escape unrecognized at its very onset, until the medical profession 
adopts the principle that a final diagnosis of chancroid, irrespective of 
whether the lesion is treated or not, cannot be made for four months 
following the first appearance of the sore. This statement is more fully 
explained in connection with serologic follow-up. 

Chancre Masked by Gonorrhea.—Another fact too often overlooked 
in ordinary practice is the concealment of the onset of syphilis by a 
coincident or preceding gonorrhea. Approximately 20 per cent of pa- 
tients recognized as syphilitic in later life can give only a history of 
gonorrhea. This means essentially that the onset of the disease was 
masked by the Neisserian infection and took the form presumably either 
of an inconspicuous chancre elsewhere on the genitalia or of a meatal or 
intra-urethral primary lesion which passed unrecognized beneath the 
discharge and inflammatory symptoms of the less serious disease. It 
follows, therefore, that every patient with gonorrhea should be subjected 
to the same rule as the patient with chaneroid, and that no final diag- 
nosis of gonorrhea uncomplicated with respect to syphilis should be made 
within four months of the onset of the Neisserian infection. 

**No History of Syphilis’’—Emphasis should also be placed on the 
faet, partieularly because of the importance too often attached to it in 
later life, that the history of a syphilitie infection, as given by the pa- 
tient, may be entirely unreliable. Twenty per cent of men and 60 per 
eent of women can give no history of a primary lesion. 

Clinical Suspicion-Arousers.—Granted, then, that the diagnosis of 
early syphilis must rest upon laboratory rather than upon elinieal 
- eriteria, the suspicion-arousing quality of clinical signs may none the 
. less be pointed out. Of the ten characteristics of the chancre emphasized 
by the older clinicians, four still retain their importance as strong pre- 
sumptive evidenee in favor of the syphilitie charaeter of a genital or 
- extragenitallesion. These are, first the relatively long incubation period. 
following exposure. Most banal lesions develop within the first four 
- days, most chancres between the tenth and the twenty-fourth day after 

exposure. This rule, however, fails before the possibility of a mixed 
lesion, in which a banal condition such as chancroid or herpes appears 
‘within the first four or five days, while a subsequent and underlying 
syphilitic infection does not begin to produce recognizable signs until the 
second or third week. The second clinical characteristic of present-day 
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significance is the indolent and prolonged course of the syphilitic primary 
lesion. In other words, refusal to heal and a persistence of more than 
seven to ten days should arouse suspieion of syphilitie origin. "The third 
suspicion-arousing item is the presence of induration in the primary 
lesion of syphilis. While induration may be produced especially by ill- 
advised attempts at treatment, it is none the less true that firmness or 
hardness of the base of the lesion has high value in suggesting the 
possibility of syphilis. The fourth surviving criterion and in many 
respeets the most important of the group is the presence of a satellite 
lymphadenopathy or bubo in the lymphatic drainage area of the sus- 
pected sore. Adenopathy is by no means a necessary accompaniment 
of a chanere and as high as 30 per cent of primary lesions lack it entirely. 
None the less, the appearance by the seventh day of a painless, indolent 
and discrete lymphatie enlargement; whether unilateral or bilateral, 
points very distinetly toward a syphilitie primary lesion. Even in the 
differentiation of ehaneroid this applies and justifies the routine search 
of adjacent lymph nodes if they are enlarged and palpable, for the 
Spirochaeta pallida. Such items as the unilateral in contrast to the 
bilateral character of the adenopathy with genital lesions should no 
longer be allowed to carry any real weight. Incubation, indolence, in- 
duration and satellite adenopathy are, then, the four characteristics of 
a potential primary lesion on which it is still possible to lean for clinical 
support and suspicion-arousing value in the diagnosis of the chancre. 
The foregoing statement applies with special emphasis to the extra- 
genital primary lesion. If all supposedly nonspecific infections of the 
fingers, supposed herpes of the lip, supposed Vincent’s angina or diph- 
theria of one tonsil, or suspected tumors and cancers of the lip and 
nipples in young persons eould be suspeeted of being syphilitie, many 
of the most tragie eases of extragenital infeetion would be nipped in the 
bud. The shorteomings of physicians in the recognition of their own 
accidental infections are almost unbelievable. Every lesion of the skin 
and mueous or serous surfaees which has refused to heal within ten 
days, which is indurated and which presents a well-marked satellite 
adenopathy, deserves investigation for the possibility of syphilis. The 
practice of applying any form of treatment to a genital sore before the 
performance of such an examination is reprehensible and cannot be 
condoned. According to various figures, the application of such local 
treatment reduces the possibility of a positive dark field from 81 per 
cent to 28.5 per cent. The writer’s own experience (reported with Mce- 
Farland +°) however is somewhat more favorable in that 74 per cent 
of 17 treated ehaneres yielded positive dark fields. In order to obtain 
serum enough to be collected in a capillary tube and sent to a laboratory 
for dark field study, constriction and congestion of the site of the pri- 
mary lesion by a rubber band tied about the penis has already been 
mentioned. If no satisfactory dark field ean be obtained from the lesion 
direetly, a specialist should, if possible, be called to assist in the aspira- 
tion of the base of the lesion or the adjacent lymph nodes. It may be 
reiterated that dependence on a blood serologie test to identify a syphil- 
itie infeetion at this stage is only justifiable, if at all, when absolutely 
no assistance for an earlier diagnosis can be obtained. The situation 
which arises when a strongly suspieious lesion proves to be associated 
with a negative blood Wassermann reaction is one of the most difficult 
in modern syphilologie practice. The impulse is almost irresistible in 


CLINICAL SUSPICION-AROUSERS 41lla 


Some cases to start treatment on the clinical appearances alone. This 
urge was rendered the stronger in the days when abortive eure was con- 
sidered to be feasible and to constitute a short and easy alternative to 
the more thorough-going treatment of a Wassermann-positive, fully de- 
veloped infeetion. At times even the expert, failing to seeure a posi- 
tive dark field on repeated examination of lesion and lymph nodes, 
wavers between the decision to treat on physieal eharaeteristies and the 
advisability of waiting until the blood Wassermann reaction confirms 
or negates the diagnosis. In situations of this sort, the course to be fol- 
lowed appeals to the writer thus. There should be no attempt at a pro- 
vocative procedure or a therapeutic test as such. To leave the patient 
at the close of a provocative test or one or two treatments which have 
failed to produce satisfactory involution, is to leave him in really des- 
perate danger from relapse, should the condition actually be syphilis. 
If it seems advisable to begin treatment without a fully substantiated 
laboratory diagnosis, and on the basis of clinical criteria alone, the 
patient should have the situation frankly explained to him. He should 
be told that the drawback of waiting for positive diagnosis consists in 
the loss of nearly one-third of his chances of ‘‘cure.’’ On the other 
hand, if he allows the institution of treatment before the diagnosis has 
actually been made, he must, from the moment that the first injection 
is given, consider himself as having a syphilitic infection and pursue 
the treatment of it in full detail to the very last ditch. Only in this 
- way ean he escape the dangerous consequences of insufficient treatment. 
On the other hand, he obtains, in compensation, the one-third greater 
possibility of supposed radical cure. The requirements of a modern 
scheme of treatment for early syphilis should be explained to him so 
that he may know in advance exactly what is expected of him. If he 
accepts the alternative and wishes treatment begun on the clinical ap- 
- pearance of the lesion, the physician must himself assume the attitude 
of mind that he is now dealing with a proven infection and act pre- 
-eisely as if the dark field had been positive. It will be seen later that 
— this implies exactly the same amount of treatment (to a maximum, not 
a minimum) which is desirable for the fully developed secondary in- 
fection. The patient, then, does not secure any shortening of the amount 
of treatment required through his willingness to assume the lesion to 
be syphilitic, but he does, we believe, secure a 35 per cent greater possi- 
bility of eure by accepting the supposition that the lesion is syphilitic. 
—— Should it be decided by the patient and physician that systemie 
_ treatment shall not be begun until a positive diagnosis is secured by the 
blood test, it is perfectly proper, after every effort has been made to 
obtain a positive dark field by the use of saline compresses, aspiration 
and so forth, to begin the local treatment of the sore by hot biehloride 
‘solution soaking (1:2000), the cautery or whatever other measure may 
be indieated from the loeal standpoint alone. 
= If the blood Wassermann reaction obtained on a patient with an 
early primary lesion is negative but the dark field positive, treatment 
ould be begun at once; but the blood Wassermann reaetion should 
be repeated between the first and second treatments to make sure that in 
the interval, and as a result of the provocative effeet of the first treat- 
ent, it has not become positive. Sero-negative primary cases which 
become positive following the first treatment and then thereafter nega- 
tive again, should be regarded as essentially sero-positive primary cases 
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rather than as completely sero-negative. This places the really signifi- 
eant sero-negative phase of primary syphilis from the therapeutie 
standpoint between the third and the seventh day of the life of the 
chanere, for later lesions are very apt to become positive on the blood 
with the first treatment. ; 

The tremendous importanee of time in all these considerations and 
manipulations cannot be overemphasized. The patient with a suspected 
primary lesion of syphilis is really in a state of desperate emergency 
rather than the conventional one of leisurely observation. The patient 
in such a situation should have access to the physician at any hour of 
the day and the telegraph and long distance telephone may properly be 
used in securing him the quickest possible service. If a positive blood 
Wassermann reaction is returned while the lesion is under observation, 
it is, however, allowable to postpone the beginning of treatment until a 
repetition ean be had and reported on by telegraph. Partial and weak 
positive Wassermann reactions have been reported on lesions which 
subsequently proved to be nonsyphilitie in character. 

The serologie follow-up of a patient with a suspected lesion is a mat- 
ter of the greatest importanee. As previously stated, it is impossible in 
at least 14 per eent of syphilitie genital lesions to make a diagnosis by 
dark field methods and the maximum efficiency of the positive Wasser- 
mann reaction is not reached before the fifth or sixth week. This gap 
between the maximum effeetiveness of the two diagnostie procedures 
must be filled by repetitions of the blood Wassermann reaction at 
least at weekly intervals until the end of the second month, regardless 
of the original characteristics of the lesion. If a positive has not been 
obtained by this time, the test may be repeated at the end of the third 
and at the end of the fourth month to cover tardily developing posit- 
ives. While it is desirable, of course, to examine the patient in con- 
nection with these test repetitions, examination should under no cir- 
cumstances be allowed to take the place of the Wassermann test itself. 
It is entirely possible for a patient to go on to a syphilitie infection 
without the development of a single recognizable external sign. The 
only way, therefore, to forestall the large margin of possibility that a 
patient has syphilis in spite of an atypieal onset is to insist routinely 
on this so-called Wassermann follow-up on all patients with genital 
lesions following exposure and all patients with gonorrhea. 

Diagnosis of Secondary Syphilis.—In the description of the sec- 
ondary syphilitie eruptions, sufficient emphasis has perhaps been placed 
upon the fundamental necessities for successful diagnosis. Complete 
examination with attention to the stripped torso, the mucous mem- 
branes, palms, soles, anus and genitalia, including the posterior surface 
of the scrotum, all to be conducted in a good light and with provision 
for distant inspection, is the minimum requirement. The blood sero- 
logie tests by current methods have now reached such a point of sensit- 
lvity that they may properly be relied on for confirmatory judgment. 
In other words, it is safer to consider an eruption aecompanied by a 
positive blood Wassermann reaction as syphilitie and to treat the pa- 
tient for it as such, than it is to refuse to believe the positive Wasser- 
mann and to consider the eruption, though undiagnosed, a merely banal 
affair. It is equally proper to consider that an eruption which is sero- 
negative is not a seeondary syphilid. In any ease in which the ensemble 
of the clinieal features and the history seem to speak strongly for a 
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diagnosis of syphilis yet the blood serologie tests are negative, dermat- 
ologie eonsultant adviee should be sought. The patient has already lost 
the advantage of his sero-negative primary phase and the few days’ 
additional time in definitely settling the question as to whether or not 
he has syphilis ean eertainly do no harm and may save him enormous 
expense, great mental distress and many subsequent medieal misinter- 
pretations. 

It cannot be too often reiterated that certain constitutional syn- 
dromes, if constantly investigated -with the possibility of syphilis in 
mind, would yield a large harvest of identified and treated early syph- 
ilis, to the glory of preventive medicine. Particular emphasis should be 
laid on the combination of headache and sore throat of more than a 
week’s persistence; the possibility that severe and particularly one- 
sided tonsillitis or diphtheria may be syphilis even though accompanied 
by high fever and great prostration; the possibility that rheumatoid 
symptoms may be a phase of secondary syphilis; that anemia, anorexia, 
cough and loss of weight in young women may be syphilis; that head- 
ache, asthenia and chlorosis may be syphilis—these combinations and 
permutations, it must be insisted, should constantly be borne in mind 
as masks for the onset of an early syphilitic infection. 

The aim of all modern treatment for early syphilis is dual in nature; 
first, to sterilize the individual completely by killing all spirochetes while 
they are accessible ; and, second, to protect the patient against the dangers 
of relapse in case complete sterilization fails. The therapist should ap- 
proach the treatment of a patient with early syphilis without a thought to 
his future except as it is involved in the absolute extermination of all or- 
ganisms and the radical cure of the disease within such limitations as 
may be prescribed by a restricted tolerance. Nothing, on the whole, 
ean be more unwise than for the physician confronting his early case 
to ‘‘pull his punch”’ by any reflections on the proportion of failures 
and the insufficiencies and gaps in even our modern knowledge. 

Logical Methods of Accomplishing the Aim.—If the embattled 
syphilologist is permitted one more lapse into the vernacular of the 
ring, it is to impress the fact that syphilis is worn out rather than 
knocked out by treatment in a sufficiently large proportion of cases to 
justify a prolonged, determined rather than a short, hyperintensive 
. method of treatment. The last spirochete is probably reached by the 
body, rather than by the circulating drugs. Hence, since the infection 
is general from the start and worn out rather than knocked out; and 
since unprotected relapse is especially dangerous because of an acquired 
allergic state, the following rules should apply. 

Rule 1. Discard any idea of reducing or shortening treatment be- 
eause the patient has been seen early in the course of his disease or be- 
eause the blood serologie tests were negative at the start. The concept 
of abortive eure for a long time had its stronghold in German practice. 
The most significant commentary upon changing opinion, even in Ger- 
many, is the fact that in his recent radio broadcast to the entire Ger- 
man Empire, the premier syphilologist of that nation, Geheimrat Jadas- 
sohn, advocated, not the administration of a single ‘‘abortive cure but 
of one, two, three or even more successive abortive cures in any and 
every early case. / 

Rule 2. Treat, therefore, to a maximum determined by large ex- 
perience and not by individual ‘‘I-had-a-case’’ methods, seleeting for 
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the purpose systems of treatment which are known from the experience 
of large clinics and investigators to give the highest proportion of last- 
ing ‘‘curative results" in fully developed secondary syphilis. 


Rule 3. Mass the treatment well to the fore, giving the maximum, 


tolerated amount in the first week, in the first three weeks, the first 
three months rather than later, in order to reach the organisms while 
they are accessible in the blood stream, and before they have encapsu- 
lated themselves by the fibrotic changes which their presence induces. 
All too frequently, a desultory and easy-going beginning to treatment 
ends in a panie rush of over-treatment and reaction as an infection 
which has become Wassermann-fast gradually discloses itself. 

Rule 4. Use moderate but not small doses, for huge doses endanger 


the patient's tolerance too early in the prolonged course which is nec-. 


essary for best results, and invite dangerous complications. Continen- 
tal practice, which is essentially low-dosage in character, is evidently, 


from its results in the general control of syphilis, quite adequate to 


the large majority of cases when properly employed. 

Rule 5. Administer the arsphenamine phase and the heavy metal 
phase of treatment simultaneously or with overlap, and not in alterna- 
tion. Only in this way is it possible to avoid the very serious dangers 
of relapse contingent upon the failure to develop tissue resistance and 
to maintain a constant inhibitory and destructive fire upon the organism 
during the period of greatest susceptibility to relapse, namely, the first 
two years of the disease. 

Rule 6. Allow no rest intervals during which the patient is com- 
pletely released from treatment, even though only for as long as a week. 
This rule should apply to at least the first 18 months of the disease. 

Rule 7. Do not suspend treatment until the patient has been clin- 
ically and serologically negative, including a negative spinal fluid, for at 
least one year. 

Rule 8. Even though every conceivable advantage has been avail- 
able from the very start, never discharge a patient as cured. Watch the 
vascular and nervous systems throughout life. 

Practical Standards for Rule 2 (Maximum Treatment).—In the 
past several years, two methods have been used for determining the 
optimum amount of treatment for the patient with early syphilis. The 
first of these has consisted in the reéxamination of patients receiving 
varying amounts of treatment at various intervals following the onset 
of their infection and the second has consisted in the study of clinical 
and especially of infectious relapse. The studies based on reéxamina- 
tion from American sources may be briefly summarized. The writer, 
working with Becker 18? upon Mayo Clinie material consisting of 116 
cases of early syphilis, showed that the incidence of relapse of any kind 
1s proportional to the number of arsphenamine injections and that re- 
lapse was less frequent (20 to 25 per cent as compared with 30 to 35 
per cent) when treatment is pushed within the first seven to ten days. 
Moore and Kemp,"** who have collected what is without question the 
finest series of early cases in existence from the service of the Johns 
Hopkins Hospital, have also shown that relapse is proportional to the 
number of arsphenamine injections which the patient receives. Their 
figures deserve quotation. In sero-negative early syphilis receiving 1 
to 8 injections, 76 per cent relapsed. When 6 to 12 arsphenamine injee- 
tions had been given, only 54 per cent relapsed. After 13 to 20 injec- 
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^ tions, 14 per cent relapsed; and after 21 to 40 injections, there was no 
relapse. In patients with sero-positive primary lesions, 90 per cent 
| of those receiving 1 to 8 injections relapsed, 53 per cent of those re- 
ceiving 6 to 12 injections relapsed, 50 per cent of those receiving 13 to 
20 injections, and 40 per cent of those receiving 21 to 40 injections. In 
florid eruptive secondary syphilis, 90 per cent of those receiving 1 to 8 
|; injections relapsed, 67 per cent of those receiving 6 to 12 injections 
‘relapsed, while the proportion of relapses decreased to 48 per cent in 
_ the groups having 13 to 20 injections and to 23 per cent in the groups 
having 21 to 40 injections. Moore and Kemp '* showed that relapse 
in the blood Wassermann reaction is ten times more frequent in patients 
who have been on a rest or lapse from treatment between the first and 
seeond or the seeond and third arsphenamine eourses, than in patients 
— who have been treated continuously. They showed furthermore that 
clinical recurrences endangering life and efficiency occur in almost half 
the patients receiving 8 or fewer injections of ‘‘606. (Imagine, there- 
fore, the larger proportion with ‘‘914.’’) One-third of those patients 
— who received one to two courses with mercury, one-fourth of those re- 
— eeiving three treatment courses, and less than one thirty-third (3 per 
| eent) of those receiving four or more eourses plus mereury, subsequently 
| 


: 
suffered elinieal reeurrence. 
! In a recent report on five years’ use of bismuth arsphenamine sul- 
phonate in 54 early cases of syphilis, Miller, Beerman and the writer 1% 
— succeeded in showing that relapse occurs in 9.1 per cent of continuously 
treated and 14.3 per cent of rest interval cases. They showed also that 
even with eomparatively much less treatment, the eontinuously treated 
cases were less likely to relapse. It was possible also in this study to 
bring evidenee to bear to the effeet that two injeetions a week led to 
slightly less relapse than one injection per week. 

Treatment Requirements in Early Syphilis as Evidenced by the 
Control of Infectiousness.— Within the past year, studies of infectious 
. relapse have appeared from which it is possible to deduce important con- 
elusions regarding adequate treatment for early syphilis. "The literature 
of this subjeet is fully reviewed in a study by Stokes, Besaneon and 
Schoch 3#° from the material of the Syphilis Clinie at the University of 
Pennsylvania, and important general conclusions based on the largest 
existing material were presented before the International Congress of 
Dermatology and Syphilology at Copenhagen in August, 1930, by a eo- 
operative group working under grant from the Committee on Research 
in Syphilis for the American League of Nations investigation.*** In- 
asmuch as infectious relapse has great intrinsic public health importance 
for the spread of the disease and likewise serves as an excellent index 
of the results of treatment in early syphilis, these conclusions are here 
summarized. . Relapse in early syphilis is controlled overwhelmingly by 
the arsphenamine factor in treatment. Thus, 35 per cent of relapsing 
patients had less than five doses of an arsphenamine, and adopting less 
than 20 injections of an arsphenamine as the median, 87 per cent of 
relapses fall within the group receiving less than this amount of treat- 
ment. In fact, 81 per cent of relapsing patients had less than 15 
arsphenamine injections. Considering 20 arsphenamine injections and 
20 injections of a heavy metal (either mercury or bismuth) as a median 
standard, five times as much relapse occurs in patients receiving little 
. arsphenamine and little heavy metal as among those receiving much 
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arsphenamine and much heavy metal. As between patients receiving 
much arsenie and much heavy metal, and little arsenic and much heavy 
metal, those having the larger proportion of arsenical treatment have 
the less relapse (2.7 per cent as compared with 5.3 per cent, or nearly 
double). This, then, is a justification for insistence on arsphenamine 
treatment to prevent mucocutaneous relapse in early syphilis. The 
apparent relatively greater effectiveness of arsphenamine and bismuth as 
compared with arsphenamine and mercury (3.6 per cent as against 9.6 
per cent) in preventing relapse has already been noted. The analysis 
of. cases receiving little arsphenamine and little heavy metal gives some 
index of the amount of arsphenamine that may be expected to be effective 
in preventing mucocutaneous relapse. Of those cases which receive one 
to four doses of arsphenamine, 64 per cent relapse; while of those who 
received as much as five to nine injections, 14 per cent relapsed. In 
other words, the critical point for a large proportion of patients with 
early syphilis with respect to the prevention of potentially infectious re- 
lapse lies between the fifth and the ninth arsphenamine injections. The 
publie health implication of this conclusion is obvious. The analysis of 
the group receiving little arsphenamine and much heavy metal reveals 
that of 22 cases who received from one to four doses of an arsenical with 
20 or more injections of heavy metal, 45 per cent relapsed; while of 81 
patients who received five to nine injections of arsphenamine with 20 
or more doses of heavy metal, only 9 per cent relapsed. In other words, 
arsphenamine is much the most important element among the several 
involved in early treatment, in the prevention of relapse; and relapse, 
even with identical heavy metal treatment in the two groups, is five 
times as common in the patients who receive only one to four doses of an 
arsenical as in those who receive from five to nine doses. Moore and 
Kemp ***. 140 found in their series that 85 to 88 per cent of relapsing 
patients received less than 13 arsphenamine injections with mercurial or 
bismuth treatment. In the writer’s own clinice 119 patients receiving 
both arsphenamine and mercury or bismuth, who had lapsed three 
months or more, showed the following proportions of relapse. In those 
who had received an average of 8.6 injections of arsphenamine and 4.4 
injections of a heavy metal, 13 per cent relapsed; while of those receiv- 
ing an average of 28.8 injections of arsphenamine and 28.2 injections 
of mereury or bismuth none relapsed. It appears, therefore, that re- 
sponsibility for relapse in early syphilis rests directly upon inadequate 
treatment and partieularly upon an insuffieient arsphenamine phase. 
Not less than 20 injeetions of an arsphenamine—and more, if possible, 
preferably in one or two eourses—and an equivalent amount of heavy 
metal without rest intervals, should be given in an early ease to control 
infectiousness. It may not be out of place here to quote the results of 
an effort to trace the responsibility for relapse as between physician and 
patient. Both parties seem to be equally at fault. The physician errs 
in not educating his patient, in giving too little treatment, and especially 
in relying on a few injections of neoarsphenamine unsupported by effec- 
tive heavy metal treatment. He also cannot, or does not, utilize the full 
possibilities of follow-up, either personally or through the state. It is. 
particularly important that the physician should not allow the patient 
to get the impression that a negative blood Wassermann reaction has 
any significance with respect to his cure. The first negative Wasser- 
mann reaction, especially when the patient is thus discharged to observa- 
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tion, is the landmark for lapse in many cases, and the occasion for a 
mistaken relaxation in requirements and vigilance by the physician. It 
eannot be overemphasized that the treatment of early syphilis, to be 
effective, should be conducted without direct reference to the outcome of 
blood serologic tests. Even though they are repeatedly negative, treat- 
ment should be continued in accordance with the empirical standard 
above outlined, until the patient has received the amount of arsphenamine 
. and heavy metal which the studies quoted indicate is the optimum for 
the ‘‘cure’’ of the disease. 

Standard Systems of Treatment for Use in Early Syphilis.—It would 
seem with the statistieal material above elaborated, that it should be 
possible to define a standard treatment of early syphilis whieh would be 
satisfactory to practically all observers. This, unfortunately, is not the 
ease. The differences of opinion as to the indications and eontra- 
indieations for the simultaneous or alternate use of heavy metals and 
arsenie, the insertion of rest periods, the use of serologie eriteria or 
progress and eure, give endless ground for slight or important differ- 
enees of opinion. Moreover, the faets just eited are the result of com- 
paratively recent studies and an attempt to define a standard treatment 
procedure using them as a basis will not be fortheoming in less than 
another year or two. There ean be little question that almost any 
system of treatment reasonably attentive to the above considerations 
should produce 60 to 65 per cent of ‘‘cures’’ or permanent arrests. But 
for every 5 per cent gained above this point, certain crucial details not 
as yet completely proven will probably be vitally important. It is, 
therefore, only possible to say at this time that alternate courses of an 
 arsphenamine with mereury or with bismuth, the arsphenamine eourses 
ranging from four to eight injections in number and the bismuth or 
mereury injeetions from four to ten in number, are quite widely used. 
Four such arsphenamine courses and six of the longer heavy metal 
courses are quite commonly employed. The individual dosage of the 
. arsphenamine and heavy metal in this country tends to be rather high, 
and Sehamberg *' in particular has protested against this distinctly 
American tendency to high dosage which he feels is responsible for much 
injury to the liver, skin and kidneys. On the other hand, such dosage 
systems, provided the individual courses are not too prolonged, have 
- been successfully used for more than a decade by several of the larger 
services in this country. Drawing on the very large experience of the 


i. British Ministry of Health, Colonel Harrison, who is probably the first 


English-speaking proponent of the simultaneous use of the arsphenam- 
ines and heavy metals,’ gives only nine injections of neoarsphenamine 
- in bursts or spurts of two or three injections each with ten injections of 
a bismuth salt, the entire course covering 120 days. The unit courses 
thus described total 6.6 Gm. of neoarsphenamine and 4 Gm. (60 Gr.) 
of bismuth. In its diseussion of the management of syphilis in general 
practice, the United States Publie Health Serviee, through Moore as 
spokesman,'*? voiced the opinion of six American syphilologists in favor 
- of a “‘cure’’ of 32 arsphenamine injections and 38 injections of bismuth 
salicylate, the arsphenamine phase being divided into an intensive be- 
ginning of three injections in the first ten days followed by five additional 
weekly injections and then by four weeks of bismuth without arsphenam- 
ine. Following the bismuth interlude, the arsphenamine and heavy 
metal phases alternate, six injections of arsphenamine being followed by 
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six, eight or ten doses of bismuth, to the completion of the course. The 
writer personally employs almost precisely this course in treating early 
syphilis with arsphenamine, except for the use of overlap and con- 
sequently longer bismuth courses. In the writer’s technic bismuth and: 
arsphenamine are given simultaneously, beginning with the fourth or 
fifth injection. The arsphenamine rest period is given in the middle of : 
the bismuth course and the later three or four injections of the next 
arsphenamine eourse. More recently the writer has been inclined to 
reduce the arsphenamine dosage from 0.4 and 0.6 Gm. to 0.3 and 0.4 Gm., 
and to give bismuth simultaneously throughout a more prolonged eourse 
of 16 to 20 injections absolutely without a rest period. Four to six 
weeks of rest from the arsphenamine phase is then allowed while the 
patient continues to take bismuth. A second arsphenamine course then 
begins in which the patient is allowed his rest period from bismuth, and 
ends with 20 to 80 additional bismuth injections, the last five or six 
of which overlap the end of the second arsphenamine course. The in- 
creased intensity of this system and its longer duration are compensated 
by the more moderate dosage of the individual drug and by protection 
against toxie effect through the use of caleium intravenously before the 
arsphenamine injections and occasionally of glucose likewise. (Colonel 
Harrison has recently discarded the practice of giving the patient a large 
dose of glucose by mouth and of mixing the neoarsphenamine in 20 ce. 
of 40 per cent glucose solution as a protection to the liver.!5?) 

Inasmuch as the large majority of practitioners use neoarsphenamine, 
the following technic, approximating that used by Schamberg for a 
number of years, may be suggested. Neoarsphenamine in doses of 
0.3 to 0.45 Gm. may be given intravenously on the same day as the intra- 
muscular injection of bismuth, the interval between injections ranging 
from three days early in the course to five or seven days later in the 
course, with the total series of injections in the first course approximat- 
ing 20. A rest period is then allowed, covered by bismuth or not as the 
individual therapist may prefer, and treatment is again resumed with 
the simultaneous administration of small doses of neoarsphenamine and 
moderate doses of bismuth intramuscularly. In such a course the writer 
endeavors to approximate 40 arsphenamine injections as a total and 
extend the treatment to a full period of 16 or 18 months by two tapering- 
off courses of bismuth or one of bismuth and one of mercury salicylate 
or inunctions. i : 

If bismuth arsphenamine sulphonate is employed for the treatment 
of early syphilis, it is urged that two injeetions be given each week 
for a single eourse of 40 injeetions absolutely without a rest period. 
Disappointment and neurorecurrence are much more apt to follow any 
break in the continuous system with this drug. The tapering-off treat- 
ment with bismuth and mereury intramuscularly may then be given as 
in the neoarsphenamine system. 

The persistence of a positive blood Wassermann reaction in early 
syphilis seems to be largely dependent upon irregularity and lapses in 
treatment and the introduction of unwarranted rest intervals.144 Par- 
ticularly are rest periods dangerous in the first three months of treat- 
ment. If the blood Wassermann reaction is positive beyond the twelfth 
week on any of the systems of treatment above described, treatment 
should be continued according to routine and absolutely without rest 
intervals until the end of the sixth month. The spinal fluid should then 
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. be examined to determine the possibility of a neurosyphilis underlying 
the fixed positive blood test. Patients who show a preponderantly nega- 
tive Wassermann reaction throughout the year and a half of treatment 
but who have, even occasionally, shown a tendency to slight positiveness, 
are to be regarded as under suspicion; and observation of the nervous 
system and cardiovascular system should be particularly close during the 
ensuing five to ten years. 

Observation of the patient with early syphilis once treatment is 
discontinued, should be more frequent than is usually the ease. Inas- 
much as the effort is to detect any signs of relapse, a physical examina- 
tion with a blood serologie test should be earried through at least every 
two or three months during the first year of probation, and the patient 
should be instrueted as to what symptoms and lesions to wateh for as evi- 
dence of recurrence. 


RELAPSE AND RECURRENCE 


The foregoing discussion of treatment in early syphilis has brought 
out the preventive measures which should make the period between an 
acute onset and latency or cure, free from manifestations of relapse so 
far as the skin and mucous membranes are concerned. It seems prob- 
able that the same principles will apply to the relapsing blood Wasser- 
mann reaction whose incidence is very much the same as that of cu- 
taneous relapse. Even under the best of conditions, however, some cases 
will prove unresponsive, and familiarity with relapse in its various forms 
therefore becomes essential in the management of all and particularly 
the early phases of syphilis. 

Forms of Relapse.—The physician dealing with early syphilis 
should be on the lookout for any or several of the following forms of re- 
lapse in any given case. 

1. Relapse or reappearance of the chancre. 

2. Delayed or repressed secondaries, which may appear after as 
much as three years’ absence of symptoms in patients treated during 
what was apparently still the primary stage of the disease. 

- 3. Complete recurrence of a secondary eruption and even of a 
primary lesion and seeondaries, the latter in mild or aggravated form, 
ollowing inadequate treatment. | 

4. Appearance of isolated recurrences, especially of buccal and ano- 
- genital lesions, with the patient apparently in good health and even with 
negative blood Wassermann reaetion, as late as six years after the 
onset of the infection. Such mucosal recurrences have been reported 
as late as 24 years after infeetion, but the overwhelming proportion (91 
per cent) occurs in the first two years after treatment ceases, and 85 
per eent in the first two years of the disease. à 
- 5. Neurorecurrence, either asymptomatic or detected only by spinal 
fluid examination; or symptomatie, as in the ease of seeond, seventh and 
eighth nerve involvement especially, the blood serologie tests being 
either positive or negative. j 
6. Development of cardiac and aortic lesions in apparently arrested 
or “‘cured’’ cases. The blood serologic tests under such circumstances 
may be either positive or negative. } ! 
- 7. Development of bone and visceral lesions, recurrent anemias and 
asthenia, usually associated with relapsing blood Wassermann reactions. 
. 8. Asymptomatie blood Wassermann relapse, either under treatment 
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or in rest intervals, or following provocative procedure. This might 
also include the fixed positive and the fluctuating positive as well as the 
relapse after a period of complete negativity. 

9. Birth of a syphilitie child to an apparently healthy and serologi- 
eally negative mother who has had syphilis. 

10. Infeetion of the sex partner with syphilis in the absence of de- 
tectable clinical or serologie relapse in the patient. 

11. Precocious tertiarism; the onset of late lesions months or years 
before their time as a result of allergy and reduced resistance usually 
from improper treatment, especially with arsphenamine. 

12. Iritis, occurring in about 2 per cent of syphilitie patients usu- 
ally after the first year. 

13. Hepatoreeurrenee and splenomegaly. Enlarged livers are found 
in 10 per cent of routinely examined latent eases, the enlargement coming 
on presumably during the late secondary period. Enlargement of the 
spleen is much less common (0.8 per cent) and both liver and spleen are 
palpable in 5 per cent. Signs of jaundice and of liver tenderness ac- 
companying the enlargement are part of the picture of hepatorecurrence 
in an early inadequately treated syphilis. 

Because of their very great importance from the public health stand- 
point, mucocutaneous recurrences should be more familiar to the prac- 
ticing physician. The patient whose treatment is begun in the sero- 
negative primary stage is more prone to mucocutaneous relapse than is 
either the sero-positive primary patient or the florid secondary patient. 
Thus it would seem that the gradually developing resistance of the pa- 
tient to his infection euts the proportion of relapses from 10 per cent in 
the sero-negative primary stage to 8.55 per cent in the sero-positive 
and 4.16 per cent after generalized secondaries have appeared. The 
recent study of the statistical material of five American clinics '?* indi- 
cates quite clearly that there is a distinet mucocutaneous relapsing 
type of patient who tends to develop delayed secondaries appearing 
after the first year of the disease and who relapses in 22.31 per cent of 
cases or more than twice as often as even the sero-negative primary 
cases. Such patients are five times as prone to relapses in the mueous 
membranes as are patients who have developed secondary lesions. The 
tendency to use this as an argument for allowing patients to progress to 
the stage of secondary eruption before they are placed under treatment 
must be vigorously combated. The mere fact that developing a gener- 
alized or systemic reaction to the disease slightly reduces the incidence 
of infectious relapse does not for a moment compensate for the enormous 
loss in prospect of ultimate cure and for the practically absolute control 
of infectiousness which can be exercised through adequate prolonged 
and continuous modern treatment with the arsphenamines and a heavy 
metal, when begun in time. 

The mucocutaneous relapse 55 occurs upon the genitalia in 31.4 per 
cent of cases and elsewhere in 68 per cent; 62 per cent of them are po- 
tentially infectious and 74 per cent of the genital lesions oceur on the 
penis and vulva, where they are best situated for the perpetuation of 
the disease. The study of this problem conducted in the writer’s own 
clinic indicated that the anogenital region is the exclusive site of re- 
lapse lesions in 41 per cent of patients and the mouth alone in 17.6 
per cent. At the time of examination, nearly 50 per cent of the anogen- 
ital lesions were infectious and positive dark field examinations were ob- 
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tained on 78 per cent of the eases examined by this method. The sero- 
logie tests tend to be positive in mucocutaneous and infectious relapse, 
the proportion (96.5 per cent) being very close to the incidence of the 
positive Wassermann in secondary syphilis itself. Accordingly a con- 
siderable amount of assistance in the detection of relapse may be ob- 
tained by frequent repetition of the blood Wassermann. 

Serologic Relapse.—A mong the 5,952 cases of early syphilis studied 
by the eoóperative clinical group of American syphilologists previously 
mentioned, serologic relapse was found to occur without mucocutaneous 
lesions in 4.37 per cent as compared with 6.05 per cent of mucocu- 
taneous relapse. Moore and Kemp, it will be recalled, showed that 
serologic relapse is ten times more frequent in patients who have been 
on a rest or lapse from treatment between the first and second or the 
second and third arsphenamine courses, than in patients who have been 
treated continuously. The problem of deciding whether a positive inter- 
spersed between several negatives in early syphilis in a bona fide 
serologic relapse or a laboratory error, is sometimes very difficult of de- 
termination and calls for the use of the provocative procedure as well 
as more frequent repetitions of the test. In one such ease under my 
observation, two brief lapses into positiveness seemed entirely without 
explanation except on the score of laboratory error. It was not until 
the liver enlarged sufficiently to be palpable below the costal margin, 
following the second unexpected positive test, that the sources of the 
- trouble were established in the form of a subthreshold hepatitis. This 
patient has had extremely thorough treatment, but apparently belongs 
to the category of alcoholic recidivists. His liver promptly subsided on 
the resumption of intensive antisyphilitie treatment but a very definite 
provocative effect with an ascent to a maximum and a decline again to 
negative over a period of four weeks was observed as the intensive treat- 
ment was resumed. It is apparent, therefore, that even slight degrees 
of positiveness may have great significance in early syphilis and should 
never be taken lightly. 

Neurorelapse in Early Syphilis.—This'* may occur alone or in 
combination or sequence with other forms of clinical recurrence. The 
most recent American study is that of Moore et al., who find the fre- 
quency of the complication to be 0.2 per cent. For example, a patient 
under the writer's observation sustained a hemiplegic neurorecurrence 
following a second outbreak of cutaneous secondaries. Neurorecurrence 
may, of course, be asymptomatic and detectable only on examination of 
the spinal fluid, though in such cases as this a blood serologic relapse 
usually gives warning of what has occurred. Serious neurorecurrences 
of the isolated vascular type involving the second, seventh and eighth 
merves may develop even though a previous negative spinal fluid has 
seemed to indicate that the nervous system is free from involvement. 
Unfavorable progression of all these types of lesions may take place in 
spite of treatment and, in fact, they may come on in the very middle of 
a course of what seems to be effective treatment. In such eases, intra- 
spinal and fever therapy must particularly be considered. 

— JAReinfection.—Reinfection is here considered in conjunction with 
manifestations of relapse because thorough-going critical study of the 
problem seems to indicate, as was stated at the International Congress 
in 1930, that reinfection was indistinguishable from relapse and super- 
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infection. It is impossible here to go into a eritique on the reinfection 
concept in the relation to the immunology of the disease, but the litera- 
ture on the subject, together with characteristic observations, has been 
recently covered by Stokes, Schoch and Ireland.*** A critical analysis 
of the elaborate criteria proposed by Bernard?*' for a determination 
of the validity of reinfection, of the less stringent criteria proposed for 
the very large series of cases examined by Halley and Wassermann,*** 
and of the 40 reinfections studied in connection with the work of the 
five American codperating elinies,?* has indicated quite clearly that no 
reinfection thus far deseribed ean survive the eross-fire of the most eriti- 
cal schedule of eriteria. The proportion which survives even moderate 
eritical analysis is very small and one is inevitably forced to the con- 
clusion that elinieal reinfection in man is as yet an unestablished entity 
and that the term ''second infection," which allows room for the super- 
infection possibility, should be used instead. Certainly, no critical 
examination of the existing information on the subject would allow a 
conscientious observer to use so-called reinfection as a proof of cure of 
the original infection. 

Treatment of Early Relapse and Recurrence.—The treatment of the 
genuinely relapsing ease is one of the discouraging problems of modern 
syphilotherapeuties. If the patient has not already had the benefit of 
the type of treatment above described for early syphilis, it should be 
administered and earried through with intensity and every precaution 
to protect against serious reaction or permanent damage. As in the 
management of the fixed positive serologic ease, variation in the type of 
treatment, the use of ‘‘one more drug’’ may brine about striking and 
lasting results. Every one of the entire range of drugs thus far de- 
seribed in this presentation ean be employed in the attempt to conquer 
permanently a relapsing tendency. Ultimately, however, one cannot 
but feel that the control of relapse is less in the treatment of consequences 
than in the thorough-going attack on the infection at the outset. No 
variety of drugs or methods used late can take the place of an effective 
use of an arsphenamine at the outset; very short or no rest intervals 
from treatment as a whole; repeated courses, or an attempt to carry the 
total arsphenamine series as near to 40 injections as possible; and 
simultaneous use of both arsphenamine and heavy metal with complete 
serologic and clinical control. Fever therapy may, of course, be tried; 
but its ability actually to induce relapse in some eases, at least of late 
eutaneous symptoms, does not seem to make the outlook, apart from 
disease of the nervous system, particularly encouraging. 


SPECIAL DIAGNOSIS AND TREATMENT OF BENIGN LATE SYPHILIS 


_ The remainder of this presentation of the subject of syphilis will deal 
with certain aspects of the special diagnosis and treatment of the later 
lesions of the disease. The intention is merely to bring out important 
principles in keeping with the preceding general discussion of the diag- 
nosis and treatment of syphilis. For further detailed information refer- 
ence should be had to other parts of this system of medicine which are 
intended to deal with syphilis in special structures. 

_ Cutaneous aud Osseous (Benign) Late Lesions.—Under the head- 
ing of the special diagnosis of benign late syphilis, cutaneous, osseous and 
certain miscellaneous lesions will be discussed. The term benign is used 
to indicate that under ordinary conditions, both in the course of the 
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disease and in its therapeutic management, the problems presented by 
the individual case rarely threaten life. This cannot, of course, be 
invariably true, but it is none the less generally a fact that cutaneous 
and osseous syphilis, while deforming, embarrassing and sometimes crip- 
pling, are rarely fatal, even under the most unfavorable circumstances. 
It should be emphasized, however, that this statement can be made only 
where the benign syphilis is uncomplicated by the graver lesions of the 
. disease. The practitioner must guard himself against a tendency, where 
. a benign lesion appears, to make diagnosis and proceed to treatment 
without adequate and thorough-going appraisal of the ease. Thus it 
may occasionally happen that a cutaneous lesion will be the presenting 
symptom in a patient who, none the less, is a vietim of serious eardio- 
vaseular syphilis. Similarly, osseous lesions may appear in patients 
- with important visceral involvement, and what might ordinarily be a 
benign enough syphilis of the mucosae or of the respiratory tract will 
assume most serious importance because of loeation—as in the larynx, 
for example. It is important, therefore, before passing judgment upon 
the benign eharaeter of a syphilitie lesion, to be sure that one is not 
making the diagnosis merely upon the presenting symptom or upon the 
- Wassermann, but upon a thorough-going physical examination and a 
. careful review of the entire case. 
Preparatory Treatment.—In general, it may be said that a patient 
who presents a cutaneous, mucosal or osseous syphilis uncomplicated 
by cardiovascular or neurosyphilitie lesions or lesions in special sense 
organs, can be placed at once upon moderate doses of any of the ars- 
phenamines heretofore described. Since, however, it is diffieult under 
ordinary conditions of examination to detect invariably involvements of 
other structures which may prove to be eritieal in their character, it is 
_ probably the wisest plan for the average physician to institute prepara- 
tion in all late syphilis at least with a bismuth salt intramuscularly. 
- Inasmuch as there is rarely any necessity for life-saving haste in these 
- eases, the slower action of the preparatory treatment is usually en- 
— tirely satisfactory. Four to eight weekly injections of an ordinary in- 
- soluble bismuth salt usually suffice to produce marked resolution of the 
simpler eutaneous, mueosal and osseous lesions, whereupon the patient 
- ean then take up the standard treatment of a latent syphilitic infection as 
- previously described, within the limits of his tolerance and the age and 
time factors in his case. : 
Nonspecific Effects.—A special caution with reference to nonspecific 
- effect from treatment for syphilis should be given in connection with late 
lesions. An arsphenamine has a good deal of influence on the progress 
and healing of tuberculous, mycotic and other. nonspecific granu- 
- lomatous lesions, and accordingly any treatment instituted with ars- 
phenamine for purposes of therapeutie test is always subjeet to this 
Serious qualification upon the accuracy of the result obtained. It is 
_ wiser, therefore, where a question of diagnosis 1s raised in a skin or 
bone lesion, to employ mercury or even bismuth and to avoid the use 
of either arsphenamine or the iodides until the diagnosis is fully estab- 
lished or one is prepared to go ahead for therapeutic effect alone, leaving 
the diagnosis indeterminate. 
Late Syphilis of Skin and Mucous Membranes.—A most valuable 
function of a visible syphilid, particularly one of a relatively harmless 
character, is as an arouser of suspicion and an aid to the general diag- 
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nosis of the patient's condition. The value of late cutaneous lesions 
in this róle is eonspieuous and unfortunately too often emphasized by 
the physician’s failure to have his suspicions aroused and to make a 
diagnosis, rather than the reverse. It is accordingly urged that the 
entire cutaneous surface of the body in every physical examination be 
thoroughly inspected. It is a safe general rule that no destructive 
lesion of the skin and no lesion which leaves a sear should ever be left 
unexplained in cataloging the diagnostie features of a case. The im- 
pression that the only signifieant late eutaneous syphilid is the solitary 
gummatous tumor is unfortunate, because this traditional syphilid is, 
relatively speaking, one of the less important eutaneous clues to a late 
syphilitie infection. The range and variety of late syphilids and the 
confusion possibilities with tuberculous, myeotie and other types of 
granuloma, to say nothing of malignant change, is so great that it is im- 
possible, without an elaborate atlas and a number of differential tables, to 
present all differential details. None the less, there are certain general 
principles which, if systematically applied, will protect the practitioner 
from obvious errors in diagnosis. These are summarized in a table of ten 
basic physical characteristics with a commentary thereon. 

The morphologie identification of late cutaneous syphilids de- 
pends on: 

1. Solitary character; or at least the presence of few lesions. 

2. Asymmetry, though this is by no means invariable. 

3. Induration; a deep, palpable infiltration. 

4. Indolence; a relatively low-grade inflammatory process. 

5. Arciform configuration; the borders of the lesion polyeyelie or 
forming segments of circles both in the individual lesion and in the con- 
figuration of a group of lesions. 

6. Sharp margination of the lesions; in uleers, a punched-out ap- 
pearance. 

7. Tissue destruction and replacement, with or without ulceration. 

8. Tendency to central or one-sided healing with peripheral extension. 

9. Scar formation; superficial, atrophie (thin and wrinkled), non- 
contractile. The sear retains the arciform configuration of the original 
lesion. 

10. Peripheral hyperpigmentation of a rather persistent type. 

Just as in the ease of the primary lesion of syphilis, we can select 
from this group of morphologie eharaeteristies three which earry major 
weight. These are, arc, induration and scar. The recognition of arci- 
form and polycyclic lesions is a large part of the art of dermatologic 
diagnosis of late eutaneous syphilids and, in faet, often also those of 
the mucosal surfaces. Scalloped, kidney-shaped, cartwheeled and 
clumped lesions in which circles or segments of circles can be recognized 
in the border, when combined with induration and scar formation, espe- 
cially at one side of the lesion, raise at once the suspicion of syphilitic 
origin. The grouped late syphilids resembling the recurrent type pro- 
duce an impression on the broad surface of the skin as if droplets of 
water had been sprayed or thrown by hand upon a dusty surface, the 
successive sweeps of the arm or hand producing the arciform arrange- 
ment of the clumps. Many late syphilids are nodular and nonuleera- 
tive. The emphasis in the older teaching on punched-out ulceration and 
yellow, central rubbery slough applies only to the isolated gummatous 
lesion. Scarring is important because of its preservation of the con- 
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figuration of the original destruetive lesion but it may ensue on the in- 
volution of lesions whieh have never at any time in their life history 
been ulcerative. Such atrophic scars may not be visible except by 
angular or cross illumination. They. are sometimes extremely helpful 
in diagnosis. 

The induration of the late syphilid, ulcerative and nonuleerative, is, 
to the experienced examiner, a very important aid in diagnosis. Only 
in this way is it possible to distinguish some of the psoriasiform late 
syphilids from common and entirely unimportant dermatoses. The prac- 
titioner should therefore never lose an opportunity to palpate undoubted 
syphilitic lesions in order to get the peculiar deep feel of genuine 
induration. 

A word of caution should be given as to overstrained interpretations 
on these points. They are particularly apt to oceur in differentiating 
such lesions as the stasis ulcer on the leg, where the natural tendency 
to produce circular or polycyclic configurations sometimes creates a false 
impression of the instrumentality of syphilis. If induration, are and 
sear are considered together with the terrain of the ulcer, the tendency 
to this form of misinterpretation will be reduced to a minimum. 

The blood serologic tests will, of course, continue to be the main 
reliance in ordinary practice in identifying cutaneous and mucosal late 
syphilis. In general it is true that the tests will be positive in a propor- 
tion probably exceeding 85 per cent by modern methods. The 15 per 
cent margin of error is, however, important, not only for those syphilitic 
eases which are serologically negative but for those patients who do not 
have syphilitic lesions but do have syphilis-positive serologic tests. This 
issue particularly becomes critical in the clinical differentiation of tu- 
.bereulosis and malignant disease on the mucous membranes in combina- 
tion with syphilis in the patient. It should never be forgotten that the 
mere presence of a positive Wassermann does not prove the presenting 
lesion to be a relatively harmless, benign syphilid. 

In the ease of sero-negative syphilitic lesions, over-relianee on certain 
criteria may lead to errors. These partially or wholly untrustworthy 
criteria include the history given by the patient, which is in error to a 
degree ranging from 30 to 60 per cent; pathologic tissue examination ; 
animal inoculation; dark field examination; and finally therapeutic test, 
on which comment has already been made. 

The histology of the late syphilitic lesion varies somewhat with its 
duration and character, and frequently fails to present anything dis- 
tinetive. Typical gumma is, of course, granuloma and contains giant 
cells, plasma cells, lymphocytic infiltration, fibroblasts and even epi- 
thelioid cells in proportions that may cause very marked variations in 
the picture. It must therefore be emphasized that tissue examination 
may fail entirely to differentiate a gummatous syphilitic from a tubercu- 
lous lesion, from the mycotic gumma of sporotrichosis and even from 
some of the variations on the picture of small round cell sarcoma, 
hemangio-endothelioma and pyogenic granuloma. Only in the presence, 
for example, of absolutely unmistakable tubercles should the diagnosis 
of tuberculosis be unqualifiedly made from tissue. Animal inoculation, 
while slow, has undoubted value in differentiating tuberculosis from 
syphilis, but negative results mean nothing, and the test has no value in 
identifying syphilis as such under ordinary laboratory circumstances. 
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The inoculation of gummatous material into rabbits, because of delay 
and uncertainty, has no value. 

Dark field examination of cutaneous late syphilids is a waste of time, 
for the Spirochaeta pallida is practically never present in sufficient num- . 
bers to be identified in this way. On the mucous membranes this point 
may become important because the adventitious spirochetes in the mouth 
and throat may occasionally be present in numbers and forms closely 
enough resembling the Spirochaeta pallida to deceive the inexperieneed. 

Cutaneous Syphilis vs. Cutaneous Tuberculosis.—Tuberculosis may 
produce upon the skin and mucous membranes, particularly about the 
orifices of the body, lesions which the inexperienced have great difficulty 
in differentiating from syphilids. The essential features, unfortunately 
not invariably present or present in satisfactory combinations, include, 
first of all, the identification at the periphery of the process, and some- 
times in the apparently normal or only slightly inflammatory skin and 
mucosa around the central active process, of the elementary lesion of 
cutaneous and mucosal tuberculosis, which is the so-called apple jelly 
nodule or cutaneous tubercle. This is demonstrated by exsanguinating 
the skin at the suspected site by pressure with a thick microscopic slide 
or a glass tongue depressor or even with the edge of a tumbler. Through 
the glass, the minute miliary tubereles of a brownish translucent color 
may be recognized on the pale background. Translucent nodules simu- 
lating apple jelly nodules are occasionally present in the borders of 
syphilids, but they are usually very much coarser and softer, more often 
present in involved tissue and less often in normal, and therefore in- 
clined to erust and uleerate more promptly than the average apple jelly 
tubercie. Unfortunately, in some forms of ulcerative tuberculosis the 
rapid destruction of the tissue allows practically no peripheral terrain 
in which to identify individual tubercles. These cases must be diag- 
nosed from microscopic section or other features of the case. It is im- 
portant to remember that tubercle bacilli are not easy to find in lupus 
vulgaris and prolonged search for them may be entirely fruitless. There 
are also tuberculous processes on the skin such as tuberculosis col- 
liquativa and serofuloderma, which produce only sodden, indurated 
areas with sinus formation in which no apple jelly nodules ean be 
recognized. Syphilitie processes, particularly about sinuses involving 
bone, may produce excellent imitations of the bluish, sodden serofulo- 
derma which surrounds the mouths of tuberculous sinuses and which, 
even in tuberculosis, does not contain tubercles. Examination of the pus 
from draining lesions is more often fruitful in some of these doubtful 
eases than is the examination of the tissue itself, for the pus from 
tuberculous lesions may contain the organism in convincing numbers and 
typical form. 

Malignancy vs. Syphilis on Skin and Mucosae.—The differentia- 
tion of malignant change from syphilis in lesions of the skin and mucous 
membranes, but especially the latter, is often a critical issue. Mu- 
eosal late syphilids exhibit an alarming propensity for malignant break- 
down and a lesion which may still preserve the typical morphology and 
even a striking response to treatment for syphilis may none the less 
harbor a focus of highly malignant degeneration at some point in its base 
or periphery. This is fortunately very much less true of cutaneous 
syphilids, though they do occasionally break down, especially about the 
face, into epitheliomas. In the effort to protect the patient with a 
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eoineident syphilis from a failure to identify a malignant phase of the 
proeess, the following prineiples are of some assistance. 

Tissue for pathologie examination should be taken from the harder 
rather than from the more elastie portion of the lesion and a number 
of specimens should be taken rather than one or two. It is wiser, where 
the lesion is fairly circumscribed, as on the lip, and the suspicion of 
malignancy strong, to make the excision complete and with the cautery, 
rather than to risk failing to identify the malignant focus by a partial 
biopsy or to distribute the disease through careless cutting. Accord- 
ingly, I have usually advised that patients with suspected malignant 
lesions oeeurring coincidently with syphilis be prepared for operative 
intervention at the time the biopsy is to be taken in order that the 
surgical treatment may be carried through to completion at once if any 
one of a number of sample sections from the tissue shows anything defi- 
nite. The malignancy of mucosal lesions, whether associated with 
syphilis or not, is so great that too much precaution on this score can- 
not be taken. If the suspicion of syphilis as the sole cause of the lesion 
is so strong and malignancy so unlikely that it is only a shadowy possi- 
bility, a therapeutic test may be considered. Under these cireumstances 
the test should be conducted with arsphenamine and failure to respond 
promptly and quite completely to two or three or at most four injec- 
tions of neoarsphenamine at intervals of from three to five days should 
be regarded as placing the diagnosis of syphilis as the sole etiology 
in very great doubt. In attempting to differentiate tuberculosis, malig- 
nancy and syphilis as possibilities in the same lesion, the diagnostic 
procedure becomes much more complicated on account of the non- 
specific effect of the arsphenamine, and greater reliance will usually 
have to be placed on pathologie diagnosis followed by nonspecific thera- 
peutic test. On the skin, fortunately, as already stated, the problem 
of.malignaney is much less eritieal than on the mueous membranes, but 
this does not exeuse the failure to make a proper study of the border of 
8 suspieious uleer and at least several biopsies in the effort to identify 
potentially malignant foci. Cleveland White and Weidman'*? have 
direeted attention to possible error even here in the diagnosing of epi- 
thelioma from aberrant epidermal proliferations which are not really 
malignant. The presence of associated lymph node enlargement, par- 
ticularly in lesions on the mucosa, cannot be invariably relied on for 
differential purposes unless a gland is removed for histologic exam- 
ination. Gumma of the lymph nodes, to be mentioned presently, may 
occur; septic absorption from a broken-down gumma may cause a cer- 
tain amount of glandular enlargement and associated glands in tubereu- 
lous processes are, of course, familiar. The shotty, small, malignant 
gland is not a sufficiently distinctive entity, it seems to the writer, to 
deserve excessive confidence in differentiation. 

The previous commentary on therapeutic tests cannot be too strongly 
impressed. Even certain types of tuberculous lesions may respond to 
such a nonspecific drug as mercuric succinimide. The time elements 
are therefore important and marked delay or a retardation of thera- 
‘peutic response after the first improvement must at once arouse suspl- 
cion of nonsyphilitie elements. The general rules governing the use of 
therapeutie tests are applicable here. 1 
Of the mueosal late syphilids, those of the tongue seem most readily 
to escape suspicion and hence diagnosis. Any arciform or indurated 
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glossal lesion is open to suspicion and demands at least a serologic test. 
It is not necessary for the lesion to be ulcerative, and pain or painless- 
ness may also be deceptive though there is a distinet tendency for the 
tubereulous lesion and the malignant lesion, at least in its later eourse, 
to be the more painful. On the other hand, gummatous lesions of the 
pharynx and tonsilar fauces may be sufficiently painful to cause 
marked diffieulty in swallowing with resultant undernourishment and 
the production of a pseudomalignant or pseudotubereulous cachexia 
which may at first sight be deceptive. All uleers suspected of being 
tubereulous should have their bases earefully examined by smears and 
serapings for tuberele baeilli. lt is also wise to have an x-ray of the 
chest, but it must not be forgotten that even apical lesions may be asso- 
ciated with syphilitie pneumonitis and do not therefore invariably 
prove the presence of tuberculosis without the support of a satisfactory 
pathologie specimen or demonstration of the organism. In general, the 
tuberculous ulcer on the mucous membranes is much more markedly 
inflammatory than the syphilitic ulcer; and the periphery, especially 
of the more superficial processes, may show the minute, glazed points 
that represent individual tubercles. Leukoplakia, often thought of as a 
late syphilitic lesion of the mucosae, is in reality the sear of an earlier 
lesion and must not be expected to show response to therapeutie test or 
the features of a syphilid in pathologie section. 

The treatment of cutaneous and mucosal syphilids has perhaps been 
sufficiently discussed. Where they occur as solitary lesions late in the 
course of syphilitic infections of many years’ standing and in older 
patients, there is no occasion for an exhibition of the heavy artillery 
of modern antisyphilitie treatment. A little mercury by mouth with 
lodide or, if the patient is in good general eondition, a few injeetions 
of bismuth are all that is ealled for to produee a satisfaetory sympto- 
matie result. At the same time, here, as in latent syphilis, the time and 
age faetors are important and a eutaneous syphilid in a young person 
is by no means to be regarded as a trifle and treated merely sympto- 
matically. The patient should be treated for his syphilitic infection 
as à whole with due regard for the years of prospeetive duration ahead 
of him and the possibility that more eritieal lesions will be identified or 
the patient's defense mechanism prove.insuffieient if treatment is not 
earried through along modern lines. Cutaneous syphilids are some- 
times thought of as having a certain amount of protective value or as 
excluding from the diagnosis such probabilities as neurosyphilis. It is 
unwise, in general, to rely on these impressions, which often fail to 
justify themselves in the individual ease. 
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The response of a properly diagnosed syphilitic skeletal lesion to 
treatment for syphilis is almost invariably highly satisfactory (90.7 
per cent). On the other hand, a mistaken diagnosis may lead to pro- 
longed semi-invalidism and ineapacity and to the most shocking dis- 
figurements, operative and otherwise. It is accordingly, therefore, 
proper to emphasize most vigorously that the approach to a skeletal 
lesion, if syphilis is to be properly reckoned with, must be medical 
rather than surgical at the outset. In other words, it involves the 


thorough-going examination of the patient rather than the hasty resort 
to knife or plaster. 
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Four Diagnostic Aids.—The morphology of osseous syphilis is much 
less clearly defined than is that of cutaneous syphilis; and the pictures in 
some 25 to 50 per cent of cases, depending on the method of approach, 
lack the sharp definition and specificity which one meets in more than 
70 per cent of cutaneous late syphilis. Accordingly, diagnosis must 
often be reached through collateral aids. Of these, the routine use of 
the blood serologic test stands first and foremost. If every skeletal 
lesion were given the benefit of routine serologic testing for syphilis. 
the proportion of diagnostic errors and mismanaged cases would be very 
greatly reduced. The serologic tests may be expected to be positive in 
osseous syphilis in from 80 to 90 per cent of cases. The majority of 
exceptions are included under the tabetie arthropathies. The second 
angle of approach should be by way of a familiarity with cutaneous 
late syphilids. Probably because of the immunologic interrelations in- 
volved, 50 per cent of osseous syphilis, taken in the aggregate, has as- 
sociated cutaneous lesions upon which a diagnosis of syphilis ean be 
based. Bone lesions are also associated with hepatitis (11 per cent of 
eases) and with cardiovascular lesions, particularly in the serologically 
fast eases. The third angle of approach is by way of the z-ray plate. 
Fifty per cent of the diagnoses of osseous syphilis can be made directly 
from the x-ray appearances, and more than 75 per cent of the cases 
will show quite clearly defined though not necessarily speeifie lesions. 
A syphilitic lesion of bone or periosteum may, however, be present yet 
show nothing in the x-ray, particularly in early syphilis. The fourth 
angle of approach to diagnostic acumen in skeletal syphilis is familiar- 
ity with the stigmas of prenatal syphilis, which will be reviewed in a 
subsequent section. 

For general diagnostic purposes the following descriptive points 
have considerable value. The commonest skeletal syphilids are prob- 
ably those of the bones of the face and head, though a certain amount 
of artificial selection is probably exercised here by their comparatively 
easy recognition. Next after the head and face in order of frequency 
is syphilis of the tibia, and no examination of a patient should be re- 
garded as complete which does not both inspect and palpate this bone. 
After the tibia come lesions of the shoulder girdle which are frequently 
so easy to recognize yet so easily misunderstood that they deserve par- 
ticular emphasis for their diagnostic worth. This is particularly true 
of periosteal lesions of the inner third of the clavicle and the gumma- 
tous osteochondritis of the sternoclavicular junction. Syphilitie spon- 
dylitis is not rare, exceeding slightly in frequency lesions of the femur, 
the fibula, and the forearm and hand. Joint lesions are less commonly 
syphilitic than bone lesions in a proportion of perhaps one to five. 

Important diagnostic aid comes from the overwhelming predominance 
of periostitis as a syphilitic bone lesion. In the writer’s experience it 
appears in 53 per cent of cases as compared with 20 per cent for its 
next nearest competitor, osteomyelitis. This fact alone frequently makes 
it well worth while to extend roentgenologie examination beyond the 
immediately presenting lesion or chief complaint and to inelude in the 
x-ray series at least several of the long bones. This is true even though 
there be no palpable thickening or local tenderness. From the angle 
of symptomatology, pain and swelling are the two conspicuous symp- 
toms of skeletal syphilis. Stillman's aphoristie summary, quoted by 
Dunlop, gives two positive and two negative signs for syphilis of the 
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bones—the presenee of pain and swelling, and the absenee of suppura- 
tion and local glandular involvement. 

On two points the writer's personal observation is at variance with 
conventional conceptions, namely, on the importance of the nocturnal 
character of osseous pain and on the significance of trauma at the onset 
of a bone syphilid. Nocturnal pain, so frequently stressed, occurred in 
only 14 per cent of the series of cases here studied, and trauma appeared 
to be a factor in only 25 per cent. 

The Syphilitic Joint.—The syphilitic joint, as distinguished from 
the syphilitic bone, has several important features. It is frequently 
stated by roentgenologists that the only distinctive syphilitie joint pic- 
ture and perhaps the only distinctive roentgenologie picture in the 
whole field of skeletal syphilis is the Chareot joint. Certainly changes 
in syphilitic joints may sometimes be minimal as compared with the 
clinical findings and a large, fluid-containing boggy knee, for example, 
may show exasperatingly little to connect the process with the positive 
Wassermann previously or subsequently detected. In such eases a 
search for periosteal changes somewhat higher up on the long bones in- 
volved not infrequently gives valuable help. The almost asymptomatic 
bilateral hydrarthrosis of the knees in prenatal syphilis, in which the 
roentgenologie changes are practically nil, must be borne in mind by all 
students of syphilitie joint disturbances. True syphilitie arthritis and 
synovitis are comparatively rare. Osteomyelitie changes involving 
joints are, at least in the writer’s experience, more common and it is 
from these that the most puzzling pseudotubereulous pictures arise. It 
is, of course, difficult to propose any trustworthy clinical differential 
criteria but it may be pointed out that the syphilitic joint thus involved 
shows a distinet tendeney to be indolent, painless, and movable out of 
all proportion to the apparent extent of the involvement. Marked de- 
struction with sinus formation, such as would be expected to produce 
ankylosis in almost any other osseous process, may be accompanied by a 
very considerable degree of usability and freedom from discomfort in 
the syphilitic joint. Such a criterion, of course, has only very qualified 
value and should be checked against the four modes of approach above 
described rather than accepted on its face value. In lesions of this sort 
associated cutaneous syphilids sometimes help greatly in diagnosis. 

The Charcot Joint.—Diagnostieally. speaking, the Charcot joint 
must depend upon roentgenologie findings and its association with defi- 
nite evidence of neurosyphilis for its recognition. It is interesting that 
this lesion occurs overwhelmingly in males in contrast to the exact 
opposite rule with reference to osseous syphilis in general, which is 
much more common in women. The blood serologic tests are distinctly 
unreliable in the identification of Charcot joints; for the type of tabes 
with which they are associated, like tabes with gastric cerises, is the one 
most commonly associated with negative blood and negative spinal fluid. 
For this reason it is particularly important to search the patient for 
neurologic signs of tabes which can almost invariably be found to cor- 
roborate the diagnosis. In fact, it may be said that a diagnosis of Char- 
cot joint remains uncertain until definite signs of tabes appear. Again, 
as In several items previously mentioned, the writer’s study of osseous 
syphilis leads to conclusions not exactly in conformity with tradition. 
Pain may occur in a Charcot joint from the onset, though such is not 
generally considered to be the case. Many of these lesions begin with 
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a hydrarthrosis whieh may lead to eonfusion with the other forms of 
syphilitie hydrops. Hypermotility is extremely suggestive and should 
be looked for in every fluid-eontaining joint. The commonest Charcot 
involvements are foot, ankle, knee, hip and shoulder. Multiple joints 
may be affected. Trauma, at least insofar as the patient is able to 
identify it, is again a less important factor in the writer’s experience 
than he had expected from general impression. None the less, patients 
with tabetie neurosyphilis should be routinely warned against the risk 
of bringing on a Charcot arthropathy by otherwise trifling injuries to 
their joints. A word of caution should also be given to the orthopedist 
and surgeon who is apt to be the first one to diagnose the Chareot joint. 
Although the association with a negative blood and spinal fluid is fre- 
quent in these eases, the serologie findings do not mean that the neuro- 
syphilitic process is necessarily arrested. Accordingly, the physician 
in charge of the case should plan treatment appropriate to the milder 
grades of symptomatic neurosyphilis, even though blood and fluid pro- 
vide no special indication for it. Treatment for syphilis, of course, has 
little or no effect upon the Charcot joint whose cause, while as yet 
undetermined, seems more probably trophic than anything else. 

Syphilitic Spondylitis and Pseudarthritis Deformans.—The routine 
use of blood serologic tests for syphilis in the study of all cases of bone 
and joint disease will be the chief means of inspiring investigation of 
supposed syphilitic spondylitis and the group of arthritides of more or 
less undetermined nature which are definitely known to be associated in 
some cases with syphilis but which do not respond invariably or satis- 
factorily to antisyphilitic treatment. There is reason to suspect that 
_ partial or nonspecific positive Wassermanns may occasionally be obtained 
in these latter cases. It is a question, too, whether the response to treat- 
ment which appears in some of them and which has led to their identi- 
fication as syphilitic pseudarthritis deformans, is not actually a non- 
specific response with the positive serologic tests coincidental or likewise 
= nonspecific in origin. 

Syphilitic Bursitis, etc.—^An interesting though relatively uncom- 
mon, or at least unrecognized, group of lesions includes syphilitic 
bursitis and the so-called juxta-articular nodes and fibrous gummas of 
the fascia, occurring particularly near the joints of the extremities. 
Syphilitie bursitis most frequently involves the prepatellar bursa of 
the knee but likewise may affect the olecranon bursae, either separately 
or coincidently. The gummatous ‘infiltration of the bursa is often fol- 
lowed by involvement of the overlying skin, producing a cutaneous 
syphilid which too often fails to arouse suspicion. As a rule the lesions 
are symmetrical and their response to antisyphilitic treatment is prompt 
and complete. Juxta-articular nodes and fibrous gummas are relatively 
slow to respond to antisyphilitie treatment which is apt to confuse the 
outcome of therapeutic tests. This delayed response of all types of 
osseous lesions will be mentioned again under treatment. 

. Syphilis of the Facial and Cranial Bones.—Syphilis of the bones of 
the head and face, including the palate and septum, is, unfortunately, 
seldom recognized in its incipiency. The bone necrosis which marks 
these cases is usually followed rather than preceded by external swelling 
and gummatous infiltration of the surface tissues. On the nasal septum 
the edema which precedes perforation has in several instances In my 
experience been wisely used as the indication for a blood Wassermann 
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test and the same rule applies to even the most trivial suggestion of sinus 
formation in the tissues of the hard palate. Tumors appearing upon the 
surface of the skull, especially when there is palpable loss of osseous 
tissue, even though the surfaee has not broken down, should always 
arouse suspicion. The most important element of confusion, namely, 


malignant metastases to the cranial vault, is fortunately relatively un- : 


common and most of these lesions turn out to be syphilitic when suspicion 
of their character is once aroused. Gummas of the jaw and the walls 
of the maxillary sinuses are not uncommon and are too frequently mis- 
taken for malignant processes. Their incidence after dental trauma 
should always be borne in mind and the failure to heal after extraction 
is a useful guide to serologic testing. A very important practical con- 
sideration is the detection of syphilis in the subject of septal deviations 
and nasal deformities before any attempt at operative correction is made. 
Disastrous results may follow even trivial operations, with breakdown 
and destruction of the entire septum and collapse of the nasal structures 
into the opening. The extension of the gummatous changes to the over- 
lying skin and subcutaneous tissue may leave a gaping hole in a sur- 
prisingly short time. Similarly, gummatous extensions from syphilitic 
involvement of the hard palate may produce atrocious cicatricial damage 
in the entire nasopharynx. These accidents occur perhaps somewhat 
more frequently in prenatal syphilitic infections than in acquired cases 
and could be largely avoided by the routine practice of performing a 
serologic test for syphilis before any operative procedure. The caution 
in regard to the wise interpretation of syphilitic gummatous change as 
malignant applies distinctly to osseous lesions about the nose and face. 
A large elinie easily provides examples of mistaken diagnoses of round 
cell sarcoma where the Wassermann has not been used to provide a clue, 
especially when the maxillary bone is involved. 

The major pitfalls of differential diagnosis in late syphilitic lesions 
of the skeletal system include ‘‘rheumatism,’’ tuberculosis, septic os- 
teomyelitis, and sarcoma. Lesser but none the less significant sources of 
error include nonspecific periostitis, postural defects uninvestigated by 
x-ray (syphilis of the spine), renal calculus, hemangio-endothelioma, 
““ununited fracture,’’ *fhousemaids' knee," and malignant metastases. 
Rheumatism is, of course, one of the chief symptomatic ‘‘catch-baskets.’’ 
The rheumatic possibilities of error range from the confusion of syphilitic 
synovitis in the early stages of the disease to the mislabeling of the 
lightning pains of a tabes dorsalis accompanied by an early Charcot 
joint. Dunlop?" emphasizes the fact that there may be no way of 
differentiating syphilitic joints from infectious arthritis and insists 
upon a blood Wassermann test in all cases, even though markedly febrile. 
Nineteen per cent of the early syphilis in the writer’s experience pre- 
sented symptoms of a type describable as rheumatic. Patients often 
Initiate a mistaken trend of thought in their medical adviser by their 
self-diagnoses of ‘‘rheumatism’’ and ‘‘neuralgia’’ in neurosyphilis. The 
lack of abnormal x-ray findings in the early syphilitic joint, especially in 
benign hydrarthrosis, helps still further to deceive the hurried examiner 
or one with an inadequate index of suspicion for syphilis. Against all 
the possibilities of error above mentioned, the combination of a routine 
blood Wassermann test, adequate inspection of the skin, adequate general 
study for collateral evidence of syphilis, particularly neurosyphilis, ade- 
quate roentgenologie aid, and a knowledge of the clinical osseous stigmas 
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of prenatal syphilis, furnishes the best possible protection. Nonspecific 
| periostitis may respond symptomatically even with a single arsphenamine 
injeetion whieh, of eourse, causes eonfusion in the attempt to use the 
provocative test. Tuberculosis is probably the chief source of error in 
diagnosis. It is important to realize that the two diseases may coexist 
in the same individual, partieularly from childhood, and may make the 
unraveling of a partieular tangle almost impossible. The nonspecifie 
effect of the arsphenamines must again be constantly borne in mind in 
the attempt to use therapeutie tests in the differentiation of syphilis and 
tuberculosis. Absence of fever, relative painlessness, preservation of 
the mobility of the joint, and absence of loeal adenopathy all tend to 
suggest syphilis. Roentgenologie control should be applied in all such 
therapeutie tests, for improvement ean be deteeted by the x-ray in 
syphilitic bone lesions often before it is clearly apparent clinically. A 
search for cutaneous tubereulids and dermatologie assistance in their 
interpretation and diagnosis may save serious errors in diagnosing 
syphilis where the lesion is in reality tuberculous. The erroneous diag- 
nosis of sarcoma made on syphilitic lesions of the periosteum occurs 
fortunately much less frequently than in pre-Wassermann days. The 
ablest surgeons and pathologists may be deceived by the clinical picture 
of syphilitic osteoperiostitis and by the dense mass of small round cells 
with which an early gumma may be packed. It is, of course, not ad- 
visable to delay too long an amputation for a treatable bone sarcoma, 
but it may at least be pleaded that if the Wassermann is positive, a 
fast-acting therapeutic test for syphilis under skilled direction with the 
simultaneous administration of an arsphenamine and bismuth may settle 
the differential problem within two or three weeks. A careful search in 
such cases for periosteal lesions in other parts of the body is important. 
While x-ray is, of course, frequently the major element in the diagnosis, 
it is unfortunately not infallible. Some diagnostic assistance may oc- 
easionally be derived from the peculiarities of the therapeutic shock or 
Herxheimer reaction in bone, as will be presently described. 

Treatment of Syphilis of the Skeletal System.—Uncomplicated bone 
and joint lesions may, like the uncomplicated cutaneous late syphilids, 
be treated from the outset even with the arsphenamines. Where a 
therapeutic test is desired, this energetic treatment is necessary ; for the 
response of bone lesions is considerably slower than those of other tissues. 
The minimal time in which one can expect to see a distinctive response 
to even an energetic course is usually three to four weeks. The Herx- 
heimer flare-up in bone is notably delayed so that not infrequently, 
both in osseous and joint lesions, the third or fourth week finds the 
lesion still getting worse instead of better. The notable exception to 
this rule, however, is the rather more prompt relief of pain, which 
usually disappears by the end of the first week. In the earlier syphilitic 
periosteal lesions without marked bone changes, pain may vanish within 
24 hours. On the other hand, pain also may be susceptible to Herx- 
heimer exacerbation, and this, as Moore has pointed out, may have diag- 
nostie value and assist in the identification of otherwise inconspicuous 
lesions in other parts of the body. Lesions of the palate and cranial 
bones may be extremely slow in response and a septum may not com- 
pletely heal short of two or three years of treatment. Failure of a 
syphilitic bone lesion to respond within the time limits above mentioned, 
however, usually means that necrosed bone is still present. In such 
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cases surgical intervention is usually called for before healing will 
take place. In order that the surgical interference shall not extend 
the lesion as it would in an untreated case, it is well to postpone re- 
moval of the sequestrum until at least a course of six or eight injee- 
tions of arsphenamine with bismuth or mercury has been given. Even 
more treatment may be desirable before interference in the ease of an 
involved palate or septum. Patients with uncomplieated osseous syphilis 
should never be treated merely to the point of resolution of the bone 
lesions. The general principles applicable to the treatment of a latent 
ease should be used onee the bone lesion itself has been satisfactorily dis- 
posed of. "This applies partieularly to patients with prenatal syphilitie 
infections in whom the subsequent revival of the process may sometimes 
be traced to merely symptomatic treatment of earlier lesions. About 
half of the patients with syphilitie late bone lesions may be expected to 
remain serologieally positive in spite of rather intensive treatment. In 
such cases investigation of the nervous system, cardiovascular system, 
and so forth, as in any fixed positive case, is called for. 

It is impossible, in diseussing treatment, to overemphasize the fact 
that surgery undertaken in advance of the detection and treatment of 
osseous syphilis is almost invariably disastrous rather than beneficial. 
If cutaneous gummas over bone could be routinely diagnosed before the 
too ready scalpel is used, serious damage could be greatly reduced or 
done away with altogether. 

The Chareot arthropathy presents a special problem in treatment, 
and mechanical support with a hinged brace is, as a rule, the only 
palliative which can be offered the patient. In some instances it may be 
desirable to amputate the joint of an extremity, particularly where in- 
fection takes place, depleting the patient’s general resistance and main- 
taining him in a state of chronic invalidism. 
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Gumma of the Lymph Nodes.—Without any intention of eatalog- 
ing the less important rarities among late syphilitic manifestations, cer- 
tain types of lesions deserve mention because they enter into differen- 
tial diagnostic problems of a number of different types. Among the 
first of these is gumma of the lymph nodes, which is not common, yet 
not rare, in the white patient but, according to Hazen,!*' comparatively 
frequent in the colored race. Gummatous lymphadenopathy may appear 
spontaneously or in association with gummatous processes in visceral 
structures drained by any group of lymph nodes. It is seen as a sequel, 
for example, of acute tonsillitis and also associated with syphilitic hepat- 
itis. It may help to confuse the diagnosis of aneurysm where medias- 
tinitis is associated with enlarged lymph nodes; it may produce a 
clinical appearance of malignancy in association with abdominal lesions, 
including those of the stomach, gallbladder, and rectum; and even the 
axillary lymph nodes may be involved in gumma of the breast. The 
chief element of confusion, of course, is with tuberculous lymphadenitis, 
a possibility which is enhanced by the occasional occurrence of partial 
positive serologic tests by certain technics in tuberculous lymphadenitis, 
and likewise by the rather marked response of tuberculous lymphadenitis 
to arsphenamine. Avoidance of the confusion to which these considera- 
tions may lead can only be accomplished by the thorough-going consid- 
eration of the individual case from every standpoint rather than from 
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that of any single item like the serologie test or the pathologie tissue 
examination. 

Late Syphilis of the Male and Female Genito-urinary System.—True 
syphilitic involvement of the genito-urinary structures is a comparative 
rarity and the tendency to aseribe to syphilis elinieal abnormalities in 
this group merely because of the presence of a positive serologie test 
should be deprecated. Acute syphilitic nephritis, for example is prae- 
tieally the only eonelusively identified syphilitie lesion of the kidney 
though the range of possibilities extends from paroxysmal hemoglobin- 
uria to amyloid ehange. Late syphilis of the bladder has been re- 
ported but is exceedingly rare. Syphilis of the prostate is rare but well 
authenticated, a notable description being that of Warthin."? Gell- 
horn ?* has been among the chief American students of late syphilis of 
the female genitalia. Practically speaking, the occurrence of 40 per 
eent of uterine hemorrhage in women with syphilis of the internal 
genitalia and the possibility of confusion of gummatous with carcinom- 
atous changes in the cervix are the points of major importance. 
Adair *** has reported a literature of 46 cases of gumma of the female 
breast, one ease appearing among 1674 earcinomas. Cutaneous involve- 
ment appears, as in carcinoma, with involvement of the lymph nodes, 
and differential diagnosis is usually dependent upon pathologie findings 
plus serologie test and therapeutic response. The festis and epididymis 
in the man, in contrast to the comparative rarity of genito-urinary 
— syphilis in the woman, are frequently involved. The findings, however, 
are usually clinically subthreshold or escape the attention of both patient 
and physician. Diffuse interstitial sclerosis and gumma are the two 
recognized manifestations. Marked degrees of the former give rise to the 
so-called ‘‘billiard ball testis," a slowly developing enlargement without 
marked symptoms other than a dragging or aching sensation due to 
increased weight. The testis becomes insensitive to pressure and there 
may be an accompanying hydrocele. Sarcoma and tuberculosis are 
favorite errors in diagnosis and especially the former is sometimes in- 
‘sisted upon by the surgeon in the face of a strongly positive blood 
"Wassermann reaction. The response to arsphenamine treatment is rapid 
enough to justify an intensive therapeutic test in such eases. As a rule, 
the epididymis is involved before the testicle in tuberculosis, and only 
secondarily and following the involvement of the testicle in syphilis. 
“Fungus testis’? is the ulcerative gumma of the testis which is most 
often confused with sarcoma and teratoma. 

_ Syphilitic elephantiasis, while a relatively uncommon lesion, is one 
infrequently diagnosed unless a routine serologic test is used. Most 
frequently it occurs about the genitalia, particularly in the woman, and, 
in my experience, in the colored race. There is a certain amount of 
response to therapeutic test which may be utilized in confirming sus- 
picions aroused by a preceding positive Wassermann. ; 

Syphilis of the larynx, lungs, mediastinum, and thyroid is rarely 
diagnosed on clinical objective findings alone, though there has been a 
otable increase in reported cases since the frequency of pneumonie 
nonresolution in syphilitic patients with coincident pneumonia has been 
emphasized in the literature, and more attention has thus been directed 
toward syphilis of the chest apart from the vascular struetures.'*^ 15° 
Most of these conditions are recognized as by-products, so to speak, of a 
suspicion of malignancy, or, in the case of gummatous mediastinitis, of 
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lymphoma, substernal goiter, or aneurysm. Tuberculosis of the larynx 
and trachea is important to the syphilotherapist because it is one of the 
best illustrations of the potential gravity of a comparatively trivial lesion 


on account of its location. Therapeutic shock and edema involving a . 


gummatous larynx may produce fatal obstruction ‘and accordingly must 
be approached with all the cireumspection in treatment that is applied 
to the most critical lesions of the brain, myocardium or viscera. In the 
differentiation of mediastinal processes, arsphenamine should not be 
used at the outset, not only because of its nonspecifie effect, but because 
of the possibility that a mediastinal shadow may abruptly turn out to 
have been an aneurysm which becomes unfortunately demonstrable at 
autopsy in the rupture following therapeutic shock." The approach to 
such lesions in therapeutic test should therefore be by way of mercury, 
iodide, or perhaps very moderate doses of bismuth. Gummatous thy- 
roiditis is not differentiable from malignaney on purely clinical grounds, 
and tissue examination is always necessary. 

Gumma of the pancreas and suprarenals, as well as interstitial 
pancreatitis, and diffuse involvement of cortex and medulla, in the case 
of the suprarenals, present no symptoms distinctive of syphilis. 


RECURRENT AND LATE SYPHILIS OF THE EYE AND EAR 


This section is not intended either as a description of eye lesions 
or a guide to diagnosis. For this information the reader is referred to 
ophthalmologic texts and consultation. It is merely intended here to 
point out certain useful principles which the physician may apply when 
called upon to work with eye lesions in syphilis or to apply in protect- 
ing his patient from important eye complications. All intelligent work 
with syphilis of the eye requires the constant and intimate codperation 
of an ophthalmologist for the best results. Physicians in other fields of 
work usually find it safest to regard themselves as ophthalmoscopie 
amateurs in attempting to diagnose or follow the eourse under treatment 
of syphilitic eye lesions. Two types of eye lesions are of particular 
gravity because of the rapidity with whieh they may produee serious 
and lasting damage and because of their frequent association with 
lapses in treatment or insufficient treatment for which physician or pa- 
tient may be responsible. These are optic neuritis in the two forms of 
choked disk and infectious optie neuritis; and retinitis with or without 
involvement of the choroid. Most frequently in the relapse forms the 
two may be combined and the inflammatory changes involving the nerves 
likewise involve the retina. Choked disk is a rather frequent associate 
of basilar forms of neurosyphilis. It would doubtless be more fre- 
quently detected by a practice of routine examination, but is usually only 
reecgnized when the meningeal headache and impairment of vision are 
first noted by the patient. "The loss of vision under inflammatory changes 
is extremely rapid and calls for immediate and intensive measures. 
Where the proeess is associated with basilar eerebral lesions it is usu- 
ally advisable to give at least a few injeetions of mercuric succinimide 
daily together with sodium iodide intravenously, or in large doses by 
mouth [100 Gr. (6.66 Gm.) three times daily at least], following which 
an arsphenamine in moderate and then in full dosage is urgently 
indicated. Vigorous emphasis should be placed upon the entire safety 
of the arsphenamines in these aeute eonditions of the optie nerve and 
retina, for the tradition, initiated by Ehrlich, that arsenieal drugs en- 
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danger the optie nerve has been taken up by ophthalmologists with 
greater seriousness than subsequent experience has justified. The ten- 
dency, therefore, may be to undertreat these lesions rather than to over- 
treat them and to leave the patient with a serious grade of secondary 
optic atrophy and retinal degeneration. The drug is especially well 
tolerated where the process is purely local and inflammatory, and the 
longer preparations are only appropriate to those cases in which choked 
disk is the expression of a rise of intracranial pressure from brain 
gumma or high-grade syphilitic meningitis. 

The various forms of choroiditis and chorioretinitis which may pro- 
duce rapid and destructive vascular lesions of the choroid and retina 
with hemorrhage, exudation and opacities likewise respond very rapidly 
and satisfactorily to thorough-going arsphenamine treatment. The 
. therapeutic shock effects in these lesions seem slight or absent and no 
time need be lost in prolonged preparation. 

It is important to point out that the arsphenamines have marked 
nonspecific effect upon choroiditis and uveitis associated with focal in- 
fections and tuberculous processes, and that for this reason, where the 
diagnosis is in doubt, it is better to employ bismuth or mereury. Even 
mercuric succinimide seems to have a certain amount of beneficial non- 
specific effect on nonsyphilitie lesions of the uveal tract. 

Syphilitie lesions of the anterior portion of the eye do not in general 
require preparatory treatment before the use of an arsphenamine. One 
is repeatedly impressed by the extreme importance of thorough-going 
atropinization and the inability of the physician who sees the patient 
only occasionally, and of the patient who is solely under the care of 
members of his family in the intervals between visits, to earry out a 
- proper instillation of atropine to secure an adequate dilatation. The 
matter should be eonstantly kept under observation, and if a member 
of the family must instill the drops, he should be most thoroughly 
trained by the ophthalmologist himself. The sequel of failure to use 
 atropine promptly and effectively is, of course synechial adhesions and 
ihe possibility of secondary glaucomatous change. Syphilitie iritis is 
a particularly insidious form of relapse and is subject to recurrence in 
predisposed cases under anything but the most thorough and persistent 
treatment. Here, as in the before-mentioned eye complications, ophthal- 
mologie tradition may lean too much toward the older and less effective 
measures, and determined and persistent use of the arsphenamines is 
therefore vigorously urged. f ji T 

The appearance of an eye lesion in the clinical course of syphilis de- 
mands a thorough rehearsal of the case for the detection of stigmas of 
prenatal syphilitic infection. So important are eye lesions in the life 
history of prenatal syphilis that in a survey of cases in the writer’s ex- 
“perience only 22 per cent of the patients *** were found to have normal 
eyes. Interstitial keratitis, which constitutes 52 per cent of the eye 
lesions of prenatal syphilis and approximately 0.5 per cent of all eye 
disturbances, is one of the serious special problems of the disease. It 
leaves a residue of actual damage to vision estimated by Igersheimer i53 
-as 40 per cent of all patients affected, only 60 per cent recovering useful 
vision. It may be said, fortunately, that these statistics are based 
rather upon older than newer methods of treatment, but none the less 
they indicate the crippling capabilities of the complication. The onset 
of interstitial keratitis is commonly between the ages of 5 and 16, 
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though it may appear for the first time as late as 30 years of age. It is 
more common in girls than in boys. Lowering of general resistance, 
intercurrent infections, and so forth, aet as predisposing causes but 
despite this, interstitial keratitis has a peculiar flair for independent 
action and may attack the patient suddenly without the slightest evi- 
dence of predisposing influence, other than the underlying syphilitic in- 
fection. The earliest symptom is slight ciliary congestion followed by 
the appearance of small, grayish, infiltrative deposits either toward the 
periphery or in the center of the cornea. Circumcorneal injection of 
the sclera, suggesting an episcleritis, may be the first sign that attracts 
the patient’s attention, or there may be a slight smarting, lacrimation 
and discomfort in the light, the forerunner of the intractable photo- 
phobia from which these patients suffer. With the extension of the proe- 
ess, marked degrees of vascularization and opacity occur from which 
complete recovery, even under the most intensive treatment, is too much 
to expect. The physician who will accustom himself to examining the 
cornea with a lens for cloudy spots and faint grayish stippling whenever 
a child complains of sore or running eyes or has a ‘“‘conjunctivitis’’ or 
**pink eye,’’ will contribute inestimably to the diagnosis and perhaps the 
ultimately successful treatment of interstitial keratitis. Even the pro- 
tracted ‘‘cold’’ which cannot stand strong light is a proper object for 
the quick survey of stigmas and the taking of a blood Wassermann test. 
Some degree of iritis usually accompanies an interstitial keratitis and is 
responsible for increased pain and laerimation. The importance of 
thorough-going atropinization is reiterated. While the disease tends to 
run a self-limited course, relapse is very common, occurring in from 18 
to 22 per cent of cases. Under the older treatment régime it was a rare 
thing for the second eye to escape involvement. Today, under intensive 
modern treatment with the arsphenamines and bismuth as indicated by 
the studies of Carvill and Derby,;'*? there seems hope that the process, if 
treated early in the one eye, may be prevented from appearing in the 
other. The contrast between the outeome in adequately treated and 
in inadequately treated cases is so extreme, and, in fact, often so shock- 
ing that there can be no reasonable question of the desirability of early 
detection and early intensive therapy. The possibility of confusion with 
tuberculous interstitial keratitis must not be forgotten in the haste to 
confirm a diagnosis of prenatal syphilis in a doubtful ease. Treatment 
is discussed in the section on Prenatal Syphilis. 

Primary optic atrophy is the last of the eye lesions requiring special 
comment, and this particularly from the standpoint of treatment. It 
appears usually as part of the syndrome of tabes dorsalis, whether in 
the acquired or prenatal infection. The familiar grayish or gray-white 
disk is as nearly a typical affair as any amateur examining the fundus 
ean expect to identify. No eye lesion produced by syphilis has a more 
completely unfavorable prognosis or runs a more unaccountable course, 
with or without treatment. Primary optic atrophy is the one eye con- 
dition in which the writer would urge the extreme of caution with ref- 
erence to the precipitate use of an arsphenamine. Whether through 
the direct arsenical effects of the drug, or through therapeutic shock 
acting upon some center not as yet identified, there seems to be not 
only no advantage but positive danger to eyesight in the precipitate 
use of this drug by ordinary intravenous technic. Moore," whose ex- 
perience is the largest of any American author, however, in a study of 
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the effects of intraspinal therapy in primary optie atrophy, believes 
that this effort to localize the treatment to the nervous system has dis- 
tinetly beneficial results. The number of cases in which intracranial 
treatment has been tried is still too small for evaluation, but it must be 
eonfessed that the method seems to offer very little. In faet, the whole 
treatment of primary optie atrophy contains an element of the unae- 
eountable whieh may lead one drug or system to achieve strikingly 
good results in one case, where precisely the opposite technie works 
equally well in the next. Unfortunately, no method is capable of pro- 
dueing regenerative changes in such a condition, and the most that ean 
be hoped for is something approaching arrest short of complete blind- 
ness. The systematic use of bismuth, while at least not accomplishing 
anything noteworthy, seems to be as free from the likelihood of doing 
harm as any of the constitutionally less effective older methods. Neurol- 
ogists have noted the tendency of the neurosyphilitie involvement of 
other structures to come to arrest as a primary optie atrophy develops, 
but this is small consolation for the loss of sight. 

No mention is here made of the extra-ocular palsies and third nerve 
lesions of neurosyphilis, as they are, in general, extrinsic to the eye. 

The Ear.—Syphilitie lesions affecting the hearing in syphilis are 
usually traceable to involvement of the eighth nerve, either by a menin- 
geal or a deeper central process. Late syphilis of the middle ear, while 
described, must be a rarity. Quite a large proportion of the lesions 
is traceable to prenatal rather than acquired syphilis. Deafness, either 
dating from birth or coming on during childhood, oeeurs in 10 per 
cent of prenatal syphilitic patients. As a rule it is total and, if it de- 
velops before the tenth year, is very apt to lead to deaf-mutism. The 
partial or fluctuating types are open to question as to whether they are 
syphilitic at all, although they occasionally improve quite markedly 
under treatment for the disease. Typical syphilitic eighth nerve deaf- 
ness is generally complete within a comparatively short time and is 
irremediable. In some instances promptness and extreme persistence 
in treatment may lead to improvement, but the writer’s impression has 
been that these changes are quite often traceable rather to the aequisi- 
tion of lip-reading habits than to actual symptomatic change. Deaf- 
ness occurs in from 1 to 4 per cent of tabeties. A rather important but 
not common group of lesions centers around the syphilitie involvement 
of the labyrinth. These manifestations take the form of Méniére's syn- 
drome subject to confusion with petit mal, with hysteria, and with the 
influence of other infections and migraine upon the labyrinth. Vertigo 
appears as a symptom in from 4 to 13 per cent of tabeties, but the com- 
plication probably is not exclusively traceable to the labyrinthine change. 
In the writer’s experience the response to a soluble mercurial, to bis- 
muth, and to large doses of iodide, including its intravenous use, 1s 
often more satisfactory than to the arsenicals. Syphilitie eighth nerve 
disease, if accompanied by lesions of other nerves, particularly of the 
third, is expressive of general involvement of the nervous system and 
ealls at least for a spinal fluid examination. 


SPECIAL DIAGNOSIS AND TREATMENT OF LATE VISCERAL SYPHILIS 

Syphilis of the Gastrointestinal Tract.—From the general stand- 
point, attention should be direeted in dealing with gastro-intestinal 
symptoms in syphilis, first, to the aetual rarity of syphilitie lesions of 
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the gastro-intestinal tract in patients who complain of gastro-intestinal 
symptoms in association with their syphilis. Less than 5 per cent of 
gastro-intestinal symptoms in syphilis are found to eorrespond to an 


actual gastro-intestinal lesion. In the second place, neurosyphilis is. 


responsible for at least half of the symptoms which would otherwise 
pass as functional or neurotic in patients with gastric symptoms and 
coincident syphilis. The abdomen is literally the playground of neuro- 
syphilis from the symptomatic standpoint and this fact leads to a dis- 
eoneertingly large proportion of errors in diagnosis due to inadequate 
examination and to operative intervention which could have been 
avoided had the clinical and serologie evidence for syphilis been recog- 
nized. Hypochlorhydria is probably the commonest functional lesion 
associated with syphilis of the gastro-intestinal tract, being present in 
50 per cent, with 38 per cent approximately normal. Roentgenologie 
examination yields a conspicuously small harvest, 84 per cent of the 
patients studied by Brown and the writer ** having absolutely negative 
x-ray findings. The negative serologic blood test and the negative spinal 
fluid do not by any means eliminate syphilis from the explanation of a 
gastric syndrome. This combination, as in the case of Charcot joint, 
occurs in the type of tabes in which gastric crises are most frequent and 
in which the diagnosis must be made practically entirely by neurologie 
signs plus the periodicity of recurrence of the gastric disturbance with- 
out other explaining factors. How little this is understood, particularly 
by surgeons, is evidenced by the fact that one-third of the needless 
laparotomies performed on our patients were done for gastric crises 
masquerading under other diagnoses. It is essential, therefore, that the 
syphilitic patient in whom gastro-intestinal symptoms are conspicuous 
be studied, not so much with the expectation of unearthing a gastric 
lesion as such, as with a view to detecting the possible underlying neuro- 
syphilitic complications instrumental in at least half of the cases. The 
larger part of those in whom a neurosyphilis cannot actually be demon- 
strated respond in a gratifying way to antisyphilitie treatment and give 
what may be regarded as positive therapeutic tests in 70 per cent of 
cases. 

Of the actual syphilitic lesions of the stomach, much interest attaches 
to syphilitic gastric uleer;^? which ean be convincingly demonstrated 
by therapeutic test and which deserves fuller study from the clinical 
standpoint than it has received. Warthin 16° has demonstrated the 
Spirochaeta pallida in gastrice ulcers and in ulcerative lesions of the 
jejunum in syphilitic patients. True gastric late syphilis is very proba- 
bly homologous in morphology and development with nodulo-uleerative 
and infiltrative late syphilis of the cutaneous surfaces of the body. 
There is a distinct tendency to multiple ulceration, the infiltration has 
the characteristics of gumma, and the deformities induced by cicatriza- 
tion, including hourglass stomach and the diffuse fibrosis of leather bot- 
tle stomach, are quite what might be expected from what is known of the 
syphilitic lesions of other parts of the body. The details of the clinical 
differentiation of gastrie syphilis from gastrie carcinoma and other 
organic gastric lesions should be sought in the special texts, in the writ- 
ings of Eusterman,** of Carman,’® and in O'Leary's?*? recent sum- 
mary. Fortunately, the blood Wassermann reaction is practically in- 
variably positive in these cases and the most critical issue confronted 
by the therapist is that of treatment differentiation from malignancy. 


Sa ~ 


LIVER AND SPLEEN 426a 


In a negative way it should be said that achlorhydria and retention do 
not disprove gastric syphilis and that extreme degrees of loss of weight 
. may occur in gastric syphilis as in carcinoma. A palpable mass, hemor- 
rhage, and rapidly developing anemia speak strongly for carcinoma. 
The general rule applicable to the question of operative exploration 
versus therapeutic test in any given case can be stated in these terms. 
Exploration is indicated in spite of the presence of a positive blood 
Wassermann if the lesion is early and operable and the patient is in 
good condition. On the other hand, if the lesion seems advanced or is 
in an inoperable situation, treatment for syphilis must, of course, be 
resorted to at once. The reason for giving operative exploration this 
degree of prominence lies in the possibility of nonspecific response in 
carcinomatous gastric lesions. Even while exploration is given prece- 
dence, it is well to-recall that gastric syphilids respond remarkably to 
treatment and that when the malignant possibility is eliminated it is 
wise for the surgeon to reduce operative resections to a minimum unless 
needed to relieve actual obstruction. Really amazing functional recov- 
eries take place in syphilis of the stomach under appropriate systemic 
treatment. 
The treatment of true gastric syphilis requires no preparation unless 
complications in the heart, nervous system, or liver can be identified. 
The response to arsphenamine is one of the most gratifying in the whole 
field of modern treatment. 
Duodenal ulcer, while not thus far definitively proved to be syphil- 
itic, has an interesting and very definite association with tabes dorsalis, 
to which attention has recently been called by Hunt and Lisa32*' Duo- 
denal ulcer recognized in the examination of patients with neurosyphilis 
often shows a striking response in relief of symptoms when treatment 
for the syphilitic infection is begun, though the ulcer, to judge by 
roentgenologie signs, does not necessarily disappear. 
4 Syphilis of the intestine and upper colon is of such excessive rarity 
that any suspected case must be made the subject of elaborate special 
study from which the diagnosis is usually likely to emerge by elimina- 
tion and with considerable qualification on its accuracy. Leukoplakia 
_ of the rectum is capable of directing attention to the possibility of sys- 
 temie syphilis. Stricture of the rectum due to syphilis is perhaps less 
common than is generally considered to be the case. The effects of 
previous operative trauma, dilatation, and so forth, must be taken into 
account in estimating the importance of a syphilitic factor in any given 
ease of stricture associated with a positive serologic test.9* "The treat- 
ment of these cases uncomplicated calls for no special precaution with 
reference to preparation. It is particularly desirable to exclude pro- 
tozoal infections of the upper and lower intestinal tract in these cases 
before arsphenamine treatment is begun because of the nonspecific 
effect of the arsphenamine upon the protozoal infection. Treatment for 
syphilis, while occasionally somewhat beneficial in chronic ulcerative 
eolitis, rarely has a sufficiently marked good effect to produce confusion. 
Syphilis of the Liver and Spleen.—lIere again, as in the ease of true 
syphilis of the gastro-intestinal tract as distinguished from gastro- 
intestinal symptoms in syphilis, it is wise to remember that hepatic and 
splenic syphilis are comparatively rare, while syphilitic pseudosymptom- 
atology apparently involving these organs is one of the real pitfalls 
of abdominal diagnosis. While syphilis of the liver may be associated 
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with eomplete and undoubted serologie negativity in the blood, this 
occurrence is in all probability rare and the diagnostician is usually 
forewarned of the possibility of the disease by the praetiee of taking a 


routine blood test on all patients raising questions of abdominal diag- _ 


nosis. Syphilis of the liver should not be thought of merely in terms 
of isolated or multiple gummas. Its clinical manifestations fall under 
at least six heads which provide an extraordinary variety of symptoms 
and signs and extraordinary possibilities for mimicry of other pathologie 
processes. The clinical types include, (1) early acute benign hepatitis; 
(2) syphilitic destructive hepatitis or acute yellow atrophy; (3) mild 
chronic hepatitis of latency; (4) diffuse and localized gummatous hepat- 
itis; (5) chronic interstitial pericellular cirrhosis of heredosyphilis; 
(6) perihepatitis. 

The first of these is the commonest cause of mild jaundice with slight 
hepatic enlargement in the course of early syphilis or as a feature of 
relapse in the later months of the first year. The second is the ful- 
minating, critical, and highly fatal complication, fortunately extremely 
rare. The onset is insidious, with mild but steadily deepening jaundice, 
malaise, anorexia and vomiting, with or without fever. Muscular aching 
and severe abdominal cramps followed by a toxie condition, emaciation 
and a typhoid state supervene. The liver, at first markedly enlarged, 
shrinks rapidly ; ascites may appear early; hemorrhages from the bowel, 
and purpura are not uncommon; and as the intoxication becomes severe, 
delirium, headache and maniacal symptoms develop. The late symptoms 
are sometimes suggestive of meningitis or uremia and severe nephritis 
may be a complication. Leucine and tyrosine crystals in the urine are 
helpful in diagnosis but not invariably found. A rapid rise in blood 
urea may occur. In eontradistinetion to the treatment of other forms 
of syphilis of the liver, that for syphilitie aeute yellow atrophy must be 
intensive, and in all probability would best be eondueted with bismuth 
and iodide, thus avoiding the hepatotoxie effects of arsenic. 

**Latent"' syphilis of the liver, as recognized by 10 per cent palpable 
livers in the routine examination of patients with latent and late syph- 
ilis, may be treated energetically in accordance with the ordinary stand- 
ards for a latent syphilis. Care must be taken, however, to be sure that 
no signs suggestive of cirrhotic change and ascites have appeared. 

_ Late diffuse and localized gummatous hepatitis, the former giving 
rise to the cirrhotic picture and the latter to the various types of multiple 
gummatous tumor formation in the liver tissue with all types of inter- 
mediate and mixed lesions, constitute, together with the perihepatitis 
which is almost invariably associated, the large body of cases of late 
syphilis of the liver. All three types of lesions may develop and progress 
simultaneously, the clinical behavior varying with the proportion that in- 
terstitial fibrosis bears to localized gummatous formation, and with the lo- 
cation and extent of the perihepatitis. A large gumma projecting into the 
portal fissure may produce ascites by pressure on the portal vein quite 
as effectively as a diffuse interstitial fibrosis. Jaundice may arise from 
blocking of the minor bile ducts by a diffuse process or from the pull 
of a band of fibrous tissue; or from distortion produced by scar tissue 
in the region of the hepatie duct. These combinations and permutations 
give to the clinical picture of late hepatie syphilis an extraordinary 
imitative capacity. The distortions produced by structural change com- 
bine with the subjective symptoms of pain and the occurrence of fever, 
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abdominal spasm, and so forth, associated with the loealized peritonitis 
which is a feature of perihepatitis. The result, therefore, may be 
elinieally perfeet imitation of gallbladder disease, panereatie disease, 
renal disease, or malignant degeneration and metastasis. These mimi- 
cries readily account for the extraordinary difficulty of diagnosis in 
syphilitie hepatie disease and the relatively small proportion of patients 
whose real condition is correctly named and described ante mortem or 
before operative exploration. Summarized from the writer's own ex- 
perience in the study of 73 cases,'*? the chief sources of diagnostie error 
in order of frequency include, (1) failure properly to use the Wasser- 
mann; (2) deceptive physieal findings; (3) supposed gallbladder symp- 
toms; (4) supposed renal symptoms or signs; (5) malignancy suspected ; 
(6) gastrie uleer diagnosed and not found; (7) gastro-intestinal x-ray 
' omitted or misread. The miscellaneous sources of error approximate in 
frequency those of gallbladder symptoms. The failure to use the Was- 
sermann in all abdominal diagnosis has already been sufficiently com- 
mented upon in connection with other types of syphilitic lesions. Sixty 
per eent of the observed errors in diagnosis arose from the attempt to 
interpret physieal and partieularly palpatory findings in the abdomen. 
Tumors of the left lobe of the liver are notoriously capable of presenting 
the most deceptive findings in this particular. Demonstration of the 
. eonneetion of a mass with the liver, and the combination of tumor of the 
liver and enlarged spleen, both offer important diagnostie clues. 

The importanee of syphilitie pseudogallbladder symptoms deserves 
vigorous emphasis. "There is not a single phase of gallbladder disease 
which syphilis cannot reproduce in letter-perfect form. In particular the 
presence of fever and chills does not eliminate syphilis; the attacks of 
pain in syphilitic gummatous hepatitis may be indistinguishable from 
those of gallbladder disease; continuous pain in the region of the gall- 
bladder may be present; there may be distinct attacks of jaundice, 
with pain, and even leukocytosis may be noted. In 20 per cent of the 
eases observed by the writer the resemblance of symptoms in syphilitic 
hepatitis to those of lesions of the kidney was the source of error. The 
problem of differentiating malignant from syphilitic involvement of the 
liver in the presence of a positive blood test for syphilis may be insur- 
mountably difficult without exploration. The routine examination of the 
gastro-intestinal tract by x-ray and test meal needs no emphasis. The 
question of malignancy cannot be eliminated merely by short therapeutic 
test. Where this question has once been raised, observation over a period 
of two years or more may be necessary before one can be fully satisfied 
of the correctness and exclusive character of the diagnosis of syphilis of 
the liver. The appearance of definite new masses under treatment, 
especially elsewhere in the abdomen, strongly supports malignancy. 
Hemorrhage into the gastro-intestinal tract is sometimes the first clue to 
a syphilis of the liver and spleen in which a cirrhotie type of involve- 
ment has progressed insidiously without marked palpable enlargement. 
Duodenal ulcer may be suggested by the perihepatitie symptoms and 
they may even, in occasional cases, owing to radiation upward into the 
ehest, simulate anginal attacks though usually the anginal seizure is much 
the briefer of the two. Protection from error associated with gastric 
crises can be had only through thorough-going examination of the patient 
with special attention to the findings in the nervous system, — 

Jaundice is so important a symptom of syphilitic liver disease that 
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a summary of the differential procedure as it ean be earried out by the 
average physician seems justified. When a jaundiced patient with 
syphilis presents himself, if arsphenamine has been given within a week 
or two and there are signs of itching skin and beginning dermatitis, - 
sodium thiosulphate should be employed intravenously in doses of from 
0.5 to 1 Gm. (7.5-15 Gr.) every other day for several doses and the 
effect watched. Glucose may likewise be given intravenously, 10 to 20 
ec. of a 50 per cent solution. The condition is perhaps an arsphenamine 
toxie jaundice and the patient may develop an exfoliative reaction. If 
the patient has not been treated for syphilis, the eondition is more likely 
to be syphilitie and a deeision must be made as to whether the process 
is early or late. If it is early (patient with a secondary eruption or its 
residue), treatment with neoarsphenamine may be begun after a week of 
bismuth or mercurial preparation (soluble salt). On the other hand, 
if the infection is not recent, all the faetors that enter into the diagnosis 
of hepatie injury must be eonsidered and painstakingly eliminated. If 
the decision is in favor of syphilis as the cause, treatment should be begun 
as will presently be deseribed for late hepatitis. If the patient has had 
treatment for syphilis in the past few weeks, months, or years, it should 
not be too readily concluded that he is suffering from a toxic arsphenam- 
ime jaundiee. He may be plaeed on the régime for epidemie infectious 
jaundice. His symptoms in the right hypoehondrium should be inter- 
preted with reserve and operation should be resorted to only after 
persistent jaundice has failed to respond to the catarrhal regimen or to 
later treatment for syphilis. Fulminating jaundice with toxie symptoms 
should be carefully searched for evidence of recent syphilitie infection, 
sinee if it ean be found the outlook by intensive treatment is quite good 
though absolutely nil without it. The possibility of an early toxie 
pregnancy must be kept in mind in women. 

Treatment of Late Syphilis of the Liver.—The induction of thera- 
peutie paradox is the ever-present and almost unavoidable danger in the 
treatment of syphilis of the liver by modern methods. This is, if any- 
thing, even a better field for its demonstration than that of cardio- 
vascular syphilis. So sound is this generalization that the writer’s own 
views with regard to the use of arsphenamine in syphilis of the liver 
have year by year undergone gradual modifieation tending toward an 
almost complete exclusion of the drug. The advent of bismuth and of 
bismuth arsphenamine sulphonate has only emphasized this change in 
viewpoint, for arsphenamine and neoarsphenamine as such have become 
virtually unnecessary in dealing with this partieular syphilitie lesion. 
If it were possible to differentiate sharply a large loealized gumma of the 
liver from gumma associated with diffuse involvement and cirrhotic 
change, it is conceivable that arsphenamine might retain a place in 
treatment. It is certainly true that highly satisfactory results are 
occasionally produced by what, on reflection in the light of later experi- 
ence, would be classified as foolhardy use of an arsenieal. Consistent 
adherence to the more conservative and slow-going methods of treating 
hepatic syphilis, however, is the wisest course for practically every 
case. If there is any sign of fluid or the ease is of longstanding and 
of insidious onset, hospitalization is highly desirable, and a period of 
from four months to a year of mercury and iodide usually constitutes 
the safest beginning. It is surprising how much ean be accomplished 
in these cases by the use of 2 Gr. (0.13 Gm.) of mereury with chalk 
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three times a day and potassium iodide, 20 to 30 Gr. (1.33-2 Gm.) three 
times a day by mouth. After a month of such treatment, inunctions 
may be substituted, with a course of not less than 40, and after another 
three months small doses of bismuth intramuscularly may be consid- 
ered. At times it seems as if the iodide by mouth either as an inor- 
ganie or an organie salt is all that is required to start the favorable 
progress toward restoration. If an arsphenamine is to be used because 
of diminished renal toleranee in the later months of treatment, or be- 
eause of intereurrent anemia or the debilitating effect of prolonged 
mereurialization, bismuth arsphenamine sulphonate may be employed 
in doses ranging from 0.025 Gm. to 0.1 Gm. every third to seventh day 
on a very gradually ascending dosage scale. Prolonged rather than 
intensive treatment, with alternations of medicaments rather than 
absolute rest intervals, seems in the aggregate to yield the best results. 
The control of ascites in the more difficult cases should not be accom- 
plished by tapping if this is in any way avoidable. Restriction of 
fluids by mouth, brisk purgation, the use of novasurol''? as a diuretic 
and most recently the diuretie effect of sodium bismuth tartrate, as 
investigated by Hanzlik?* should be utilized. The Talma-Morison 
operation of suturing the omentum to the abdominal wall is sometimes 
very helpful *** and may well be performed where operative exploration 
for diagnosis reveals a syphilitic cirrhotic process. "Therapeutie tests for 
hepatie syphilis become, as will be seen from the foregoing schedule, 
rather long-drawn-out affairs. Not less than three or four months may 
well be required for a favorable reaction; and one to three years will be 
neeessary for anything approaching recovery. In the therapeutie test 
for cancer, the patient usually rapidly declines under treatment. The 
writer's own experience with the treatment of 53 patients with hepatic 
syphilis indieates that methods even somewhat more intensive than those 
above deseribed, but in all eases involving at least four months of mer- 
eury and iodide preparation before the exhibition of an arsphenamine 
even in the smallest dose, are eapable of yielding 58 per cent of excellent 
improvement, with slight to fair improvement in 18 per cent of cases.*” 
Persistenee, knowledge of when to go ahead and when to allow rest 
intervals for recuperation, and lifelong observation and therapeutic 
eontrol are all important factors in an ultimate good result. 

Splenectomy.—This therapeutic procedure invoked in the treat- 
ment of persistent anemia in late syphilis accompanied by splenie or 
hepatosplenie disease and also used therapeutieally in dealing with the 
enlarged spleen of syphilis has occasional, though undoubted, advan- 
tages, but is technically difficult and has a by no means negligible mor- . 
tality. It should not be invoked until a year of effective antisyphilitie 
treatment has failed to demonstrate ability to control the situation by 
other methods. 


SPECIAL DIAGNOSIS AND TREATMENT OF CARDIOVASCULAR SYPHILIS 


Cardiovascular syphilis even more than neurosyphilis is the critical 
diagnostie and therapeutic problem of the late aspects of the disease 
today. Bruusgaard’s?”* clear-cut demonstration that ‘cardiovascular 
disease is the Nemesis of syphilitic infection and the outcome of more 
than a third of fatal syphilis cannot be too constantly borne in mind or 
too frequently impressed upon the medical student and upon the prac- 
titioner. Even the earliest clinical recognition of vascular involvement 
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in the disease is unhappily eomparatively late. Generations of bowing 
at the shrine of the spectacular in physieal diagnosis has tended to make 
it still later. The eor bovinum and the hat-box aneurysm, the thrill, 
the buzzing and whirring, the heave, the sound of the pistol shot, have 
blunted the sense of the praetitioner for the still, small signs and symp- 
toms of the preventable onset of syphilitie eardiovaseular disease. Until 
teacher and textbook turn from the parading of consequences before 
the student of medicine to urge him to devote his energies to antici- 
patory watching, to habitual suspiciousness and observation, and to the 
aeute analysis and ferreting out of veiled beginnings, syphilis of the 
heart and aorta will remain the great burying ground of the disease and 
the clinician’s perpetual Waterloo at the hands of the postmortem 
pathologist. 

The routine application of serologie tests, among which is specifically 
ineluded a precipitation as well as a complement fixation procedure, 
in every medical examination would immeasurably further the cause 
of prevention in syphilitic heart disease by the detection of syphilis in 
spurious latency. But in vascular syphilis, there is reason to believe 
that as much as a fifth of cardiovascular syphilis may escape the clinician 
whose suspicions are only aroused by a positive serologie result. The 
earlier the case, one would think, the more effective the blood test. It 
cannot be too vigorously impressed upon the physician in charge of a 
patient with syphilis that complete serologic negativity within the first 
five to ten years, coincident with indubitable lesions, is entirely pos- 
sible. The writer has himself watched patients develop cardiovascular 
syphilitic lesions even under fairly thorough modern treatment for 
syphilis and with practically continuously negative serologic tests. This 
emphasis on the untrustworthiness of the negative, however, should be 
coupled with an emphasis on the very great importance of even slight 
degrees of positiveness in the serologic control of a patient between the 
second and the fifth year of his infection. Coupled with this tendency 
to relapsing or partial positives and also the presence of a fixed or irre- 
versible positive, emphasis should be placed on the suspicion-arousing 
value of a gradual sharpening and accentuation, a roughening of the 
aortic second sound, together with a gradual rise in blood pressure, par- 
ticularly diastolic. It is realized, of course, that these symptoms may 
be accompaniments of essential hypertension in the young adult, but 
if the young adult has syphilis the therapeutie indications become so 
definite that it seems unwise to becloud the issue at the moment by too 
much emphasis on other possibilities. With these physical signs ap- 
pears the first suggestion of slight enlargement of the heart with broad- 
ening of the base and outward displacement of the apex impulse. 

Accompanying, but in some cases following, the earliest appearance 
of suspicion-arousing signs one must reckon paroxysmal dyspnea, espe- 
cially nocturnal; the sense of precordial distress, or later pain; palpita- 
tion and dyspepsia. These form a tetrad which, though not distinctive 
of the syphilitic heart, must at once direct attention to the heart in the 
patient with syphilis. Pain, dyspnea, hoarseness, sometimes transitory, 
and eough rank first in the symptomatology of aneurysm. The carefully 
taken history is therefore invaluable in the interpretation of the cardio- 
vascular situation when the patient presents himself to the examiner or 
consultant for the first time, and it should by no means be disregarded 
by the physician who has had the patient under observation for a period 
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of years. The physical signs previously mentioned, certainly not dis- 
tinetive though suspieion-arousing, pass over in the fourth to the eighth 
year, or later, into the ringing or tambour aortic second sound and then 
into the early systolic murmur at the aortie area. This murmur is 
transmitted along the sternum and often heard best for a time at the 
xiphoid process. At this time the enlargement becomes more definite, 
the hypertension more clear-cut. .In the syphilitic patient, the dura- 
. tion of whose infection is a matter of question, no history of the disease 
is obtained in 33 per cent of cases, in the writer's experience. The 
provocative procedure at this time may be dangerous and if coronary 
involvement underlies any of the symptoms, may even be fatal. The 
repetition of serologic tests for a number of times adds 10 to 15 per cent 
to the possibility of obtaining a positive. At this stage in an occult 
cardiovascular syphilis, 54 per cent of the writer’s patients showed evi- 
dence of concomitant neurosyphilis, and 40 per cent had abnormal spinal 
fluids, an important clue, therefore, in identifying the presence of a con- 
eealed syphilis, but unfortunately difficult to popularize because the 
early cardiovascular case presents so little to make an intensive investi- 
gation seem necessary to either patient or physician. Too ready an 
= invocation of ‘‘rheumatism”’ as an explanation of Wassermann-negative 
' aortic lesions seems to the writer a criticizable feature of present-day 
practice. Syphilis itself, for one thing, has too much *'rheumatie"' 
symptomatology to make the history wholly trustworthy. Acute rheu- 
matie fever in the history is, of course, a different matter, though a 
possible coincidence. The impossibility of making accurate diagnoses 
of incipient syphilitic cardiovascular disease justifies a wider and more 
intelligent use of the therapeutic test in young persons presenting, to- 
gether with presumptive evidence of syphilis, the earliest suggestive 
indications of aortic disease. At this period in the life history of a 
syphilitic heart or aorta, the comparatively greater myocardial reserve, 
the presumed better condition of the coronary vessels and the better 
general tolerance of treatment by the patient, provide a priceless oppor- 
tunity for arresting an unknown proportion of syphilitic eardiovaseu- 
lar disease in its beginning. It is the duty of the syphilologist, there- 
fore, to urge upon those who see and study hearts as such, a greater will- 
ingness to perform therapeutic tests for syphilis in early aortic lesions, 
even though the blood serologic tests may be negative. 

In the early diagnosis and consequently the effective attack on eardio- 
vascular syphilis, the x-ray and the electrocardiograph deserve critical 
consideration. Many English and American observers have apparently 
been disappointed by the roentgenologie evidence for or against aortic 
_ disease and the decision of an alert clinician after thorough study of 
the patient’s signs is, the writer believes, the more important element in 
diagnosis. When aneurysmal dilatation is well established or the aorta 
markedly widened, the x-ray, of course, becomes more essential, but the 
indication for it is often predicted by the adequate physical examination 
of the chest. : ; 

In the fully developed aneurysm, x-ray diagnosis used for confirma- 
tion falls afoul of the problem of the mediastinal mass. The nonpul- 
sating aneurysm is mistaken repeatedly for tumor. Here the thera- 
. peutic test, properly conducted, by resolving the peri-aortitis, perhaps, 
and freeing the aneurysm has, in the writer’s experience, made possible 
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the revision of a diagnosis of tumor of the mediastinum within six weeks 
in 6 out of 19 cases in which this question was raised. 

The eleetroeardiogram cannot be regarded as a diagnostic implement 
in the recognition of cardiovascular syphilis as such. On the other hand,- 
this negative statement must not be allowed to minimize for a moment 
the importanee of the eleetroeardiogram in the determination of the 
extent of myocardial damage in connection with the problems of treat- 
ment and prognosis. 

Fundamental Principles of Treatment of Cardiovascular Syphilis. 
—The fact that syphilis of the heart and great vessels is thought of 
less as syphilis than as heart disease is the souree of many mistakes in 
treatment. It is therefore necessary at the outset to recall certain 
fundamental principles of the treatment of syphilis as a disease which 
govern the treatment of syphilis as applied to its lesions in the cardio- 
vascular system. First, let it be recalled that syphilis contributes un- 
favorably to practically all pathologic processes and accordingly treat- 
ment for syphilis is indicated in cardiovascular disease, whether the 
syphilis seems causative or merely coincidental. The weight of this die- 
tum in pulmonary disease is gradually achieving recognition and in time 
probably equal importance will be attached to it even in the management 
of the decompensated heart, in which the clinician too often ignores the 
syphilis while he prescribes rest, sedatives, and digitalis. The possible 
failure of such general measures to restore a heart until appropriate 
treatment for the syphilitic infection has been instituted has been demon- 
strated in individual eases. 

It is essential for one called upon to treat cardiovascular syphilis 
to recall and to make himself familiar with the previous discussions of 
therapeutic shock and therapeutic paradox, for the cardiovascular 
mechanism rivals syphilis of the liver as the ideal field for complications 
of these types. Focal flare-ups of the syphilitic process in the cardio- 
vascular system, with, for example, accompanying edema in a partially 
occluded coronary artery, a weakened vessel wall or an infiltrated myo- 
cardium or conduction mechanism, may produce the gravest results 
following the first or even several treatments with the shock-producing 
drug. Cause and effect in the therapeutic paradox are a little less spec- 
tacularly traced in syphilis of the cardiovascular mechanism than in 
syphilis of the liver. It is none the less possible, the writer believes, 
to prove with reasonable clearness the not infrequent unfavorable out- 
come which follows the rapid and fibrotic type of healing induced espe- 
cially by the arsphenamines. It is a notable fact that rapid symptomatic 
response in syphilitie cardiovascular disease may be positively danger- 
ous and that a patient who is up and about or returning to work in six 
weeks may be quite unnecessarily dead in six months as a result of his 
therapeutic miracle. The making of haste slowly by selection of 
methods which avoid rapid myocardial and coronary fibrosis is a funda- 
mental principle in the management of syphilitic heart disease. 

Paradoxical Increase of Signs.—An extension, still on somewhat 
theoretical grounds, to be sure, but very plausible, of the principle of 
therapeutic paradox concerns the so-called paradoxical exaggeration of 
signs with improvement of the patient’s condition in early aortic lesions. 
For example, a diastolic murmur and transient slight dilatation with 
edema and dyspnea, followed by hypertrophy and restoration of com- 
pensation, may result from the initiation of treatment in a patient who, 
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at the outset, presented only a systolic murmur in the aortie distribu- 


— tion. The roughening and shrinkage of the valve flaps with the actual 


development of a slight degree of regurgitation in the process of heal- 
ing seems a reasonable hypothesis not to be interpreted as a therapeutie 
failure, but probably as a treatment success. 

Myocardial and Coronary Factors.—A1l treatment of cardiovascular, 
as indeed of all late, syphilis should be preceded by an appraisal of 
the patient’s condition and resources, mental, physical, material. The 
weak spots in the treatment of cardiovascular syphilis are the myo- 
eardium and the coronaries. They, more than any other structure, 
limit the choice of treatment agents, affect the prognosis. In apprais- 
ing the myocardial situation, electrocardiographic studies are essential 
in addition to the experienced appraisal of the functional capacity of the 
heart muscle. There is no such thing as a distinctive syphilitic electro- 
eardiogram, of course, but there is important information to be gained 
as to the status of the syphilitic patient's heart from this examination. 
Patients with inverted T waves in lead I, and with markedly aberrant 
QRS complexes are apt to be hastened to their death by the arsphenam- 
ines. Prolongation of life and avoidance of discredit for anti- 
- syphilitie treatment as applied to the cardiovascular system would follow 
the use of slower-acting drugs and nonintensive methods in such eases. 

i Patients with syphilitic cardiovascular disease who present anginoid 

symptoms including paroxysmal pain in the precordial region, vise-like 
. and gripping and referred into the left arm particularly, are candidates 
- for most careful study before treatment is begun. While they may 
respond quickly by relief of pain and temporarily increased exercise 
toleranee, too often the early use of an arsphenamine or even bismuth 
in such cases is followed by a return of obstinate and intractable angina 
accompanied by increasing myocardial insufficiency and comparatively 
early invalidism and death. Therapeutic shock is particularly serious 
in these patients and often quite unpredictable, for autopsy often shows 
a degree of coronary obliteration out of all proportion to that antici- 
pated from the symptomatology. It follows, therefore, that the detec- 
tion of evidence of coronary disease is a signal for avoiding therapeutic 
shock and paradox by long and cautious preparation with iodide and 
mercury or by really minute doses of the arsphenamines if they are em- 
ployed at the outset at all. 

The tissue reserve of the syphilitic cardiovascular patient must be 
carefully appraised. Here age, while not an infallible, may be a help- 
ful guide. The patient who finally, in his fifties, goes to the wall with 
a decompensated syphilitic heart “has very little recuperative power. 
- Much less ean be expected of him in the way of treatment response than 
- of the younger patient whose aortic murmur and evidence of syphilis 
are discovered while his heart muscle is still, perhaps, far from ex- 
hausted. : 

Appraisal of Treatment Tolerance.—Closely related to the foregoing 
consideration is the appraisal of the patient's probable tolerance of 
treatment and the order of importance of his symptoms. The patient 
in whose eardiae syndrome there is a marked element of renal insuf- 
ficiency will tolerate a properly selected arsphenamine better than mer- 
eury or perhaps even bismuth, though one of bismuth's great superiori- 
- ties is, of course, its comparative lack of renal irritative effects. The not 
uncommon coincidence of neurosyphilis and cardiovascular syphilis just 
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mentioned demands, first, that pyrexial therapy shall not be used in 
the treatment of the coincident neurosyphilis; that the management of 
the cardiovascular lesion shall take precedence; and that the treatment 
selected shall be such as will not embarrass the circulatory system, or 
lead to therapeutic shock and paradox in its involved structures. Cardio- 
vascular damage is, in general, much the more serious and irremediable 
and life-shortening of the two types. In patients who present a coinci- 
dence of cardiovascular and visceral lesions as in hepatitis, the indica- 
tions for the avoidance of treatment complications are much the same 
for both. 

Selection of Treatment.—Arsphenamines.—It is a safe general 
statement that the arsphenamines (except in very small doses or as bis- 
muth arsphenamine sulphonate) should not be used at the outset in the 
treatment of cardiovascular syphilis. By delaying their use until a pa- 
tient has been thoroughly prepared by a slower-acting drug, or by 
initiating treatment with very small doses, very gradually increased, it 
is possible to reduce greatly the disadvantages of these drugs, while re- 
taining many of the advantages. If properly used most cases of cardio- 
vascular syphilis can tolerate and be helped by an arsphenamine skilfully 
selected and administered. The earlier the case and the freer of coronary 
and myocardial impairment, the more tolerant is it of the arsphenam- 
ines and the more advantages are to be gained from their use. The 
patient should be prepared by from several weeks to several months’ 
treatment with a heavy metal, preferably mercury together with an 
iodide. The technie of this procedure as applied to this aspect of 
syphilis is considered under mereury and bismuth. Original arsphenam- 
ine (‘‘606’*) is usable only in the preventive phase of cardiovascular 
disease, when only the earliest signs have appeared. Invaluable though 
it is, as I have said, the technic of its administration is too difficult for 
the average practitioner. The dumping of too much hypotonic fluid 
into the circulation and the tendency to vascular reactions such as the 
nitritoid crisis and to gastro-intestinal reactions is too great to make it 
safe for the average case. Neoarsphenamine is, therefore, the pre- 
ferred drug, and if the maximum dosage of 0.45 to 0.6 Gm. be only 
rarely exceeded even in adult males and the initial doses kept between 
0.025 and 0.1 Gm., it gives most of the good effects to be expected of an 
arsphenamine, especially when suitably combined with bismuth. Sul- 
pharsphenamine has the distinet advantage of being usable intramuscu- 
larly (there is no excuse for its intravenous use), and hence of being 
available in the oceasional technically difficult case, as well as being 
somewhat freer from therapeutic shock effects. Its disadvantages have 
been mentioned. Bismuth arsphenamine sulphonate in five years’ use 
has impressed the writer as the most eligible of all the group for the 
treatment of all but the earliest cases of cardiovascular syphilis. The 
fact that it is a chemical combination with bismuth simplifies treatment 
while enhancing the effect and doing away with the necessity for 
preparation with mereury and iodide. The following results secured 
with bismarsen may be taken as fairly equivalent to and representative 
of good cardiovascular results in favorable cases as secured by the more 
complicated methods involving preparation with heavy metals. The 
Wassermann reaction when positive at the start becomes negative in 
about half the cases after 15 to 30 weeks of treatment. Of 14 cases 
observed from two to three years, early marked improvement was ob- 
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tained in 71 per cent, and this improvement persisted in 64 per cent, 
indicating a low incidence of therapeutic paradox, in which the im- 
provement would be high at the start, but low after a period of ob- 
servation. In dealing with individual symptoms in 30 eases, 15 treated 
by bismarsen alone and 15 by other arsphenamines with heavy metals, 
both technics proved equally effective; 100 per cent were relieved of 
pain; 50 to 75 per cent of dyspnea; 65 to 100 per cent of cough; prac- 
tically 100 per cent of edema, and nearly all of palpitation. Two of 4 
decompensated cases were returned to full work. Of 16 completely 
examined patients, 4 developed the paradoxical slight accentuation of 
signs with improvement in condition spoken of already as an evidence 
of healing effect. Results such as these should be obtainable by any 
careful technic combining heavy metal preparation and an arsphenam- 
ine, applied to eases selected for the eomparatively good eondition of 
their myoeardiums and coronary vessels. That they ean be obtained by 
bismuth arsphenamine sulphonate alone is of eourse an argument in 
favor of this drug. Bismuth arsphenamine sulphonate when thus em- 
ployed should be given in an unbroken series of from 40 to 80 intra- 
museular injections, the first 10 of which are at three to five day inter- 
vals, the later injections five to seven days. The initial dose is 0.025 
Gm. (0.3975 Gr.) intramuscularly, increasing gradually to 0.1 Gm. 
(1.5 Gr.) in 10 to 20 injections. The remaining injections are increased 
quickly to 0.2 Gm. (3 Gr.), the full adult dose, which is then continued 
throughout the remainder of the series. "There seems to be no limit to 
the tolerance of the drug in all but occasional patients, and the tonic 
effect is marked. 

Mercury in Cardiovascular Syphilis.—Mereury, while it practically 
never gives rise to significant therapeutic shock effects, does not, ipso 
facto, constitute adequate treatment for early cardiovascular syphilis 
in which there is hope for arrest of the disease. Mercury by mouth, 
in particular, is only allowable in the late cardiovascular ‘‘wreck’’ whose 
myoeardial and eoronary involvement is such that nothing more effeetive 
ean be tolerated, or as interim rest treatment in patients receiving 
eourses of more intensive treatment. Mercury by inunetion is a satis- 
faetory use of the drug either alone or as a preparation for later ars- 
phenamine treatment. Among the disadvantages of mereury in cardio- 
vascular disease must be included a certain amount of depressing and 
hemolytic effect, especially serious in anemic patients. The bed patient 
probably gets the best effect from it. Clinicians dealing with the heart 
too often forget that the inunction is a very slow method of putting a 
patient under antisyphilitie medication and that it scarcely begins to 
take effect within two or three weeks after it is begun. Accordingly, 
- some weeks or even several months of inunetions may be needed for an 
adequate preparation for either bismuth or the arsphenamines used in- 
tensively for curative effect. For this reason, particularly in the decom- 
pensated syphilitie heart, the use of a soluble mereurial salt intramus- 
eularly is much more effective than the inunetion. After digitalis and 
general measures have failed, I have known 4 Gr. (0.01 Gm.) of suc- 
cinimide of mercury, daily, or 4 Gr. (0.016 Gm.) intramuscularly on 
alternate days, to produce a rapid improvement. The insoluble salts 
of mereury given intramuseularly have lost ground since the advent of 
bismuth, and need rarely be used. 
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Bismuth in Cardiovascular Syphilis—The evaluation of bismuth in 
the treatment of cardiovascular syphilis cannot as yet be regarded as 
complete. The drug is more rapid in action and more shock-produeing 
than mercury, and less so than the arsphenamines. Many cardiovascular 
cases will undoubtedly tolerate it in full therapeutic doses from the 
start, but the writer has witnessed three deaths in rapid succession that 
seemed due to its employment in eases in which shock might occur, and 
has also witnessed decompensation develop during its use in ambulant 
cases without other explanation. He believes, therefore, that except in 
those patients obviously able to earry a full treatment régime from the 
start, preparation of the patient with mercury and iodide, or extreme 
eaution in the dosage of bismuth is essential if one would keep his mor- 
bidity and mortality at the lowest possible figure. Not more than 0.025 
Gm. (0.375 Gr.) of a preparation averaging 50 to 60 per cent metallie 
bismuth should be given in the first half-dozen injections. Insoluble 
bismuth salts should be given at four- to seven-day intervals, soluble salts 
two to three times a week. Bismuth makes an excellent combination with 
arsphenamine therapy, and greatly enhances the effeet of neoarsphenam- 
ine without increasing toxic effects. Neoarsphenamine, 0.3 Gm. to 
0.45 Gm., intravenously ean be given simultaneously with 0.1 Gm. (1.5 
Gr.) intramuseularly of a preparation containing 50 to 60 per cent 
metallic bismuth, such as the tartrobismuthate of potassium or bismuth 
salicylate, to any patient whose condition is such that he ean carry the neo- 
arsphenamine alone. The combination of bismuth and an arsphenamine 
in bismarsen, as already described, is accordingly a highly rational one. 

Neither bismuth nor mereury in any form should be given intrave- 
nously to patients with cardiovascular disease. The toxie dose is too 
near the therapeutically effective dose by this route, and the need for 


time-saving can be met satisfactorily by the use of a soluble salt 


intramuscularly. 

The iodides have great value in all forms of cardiovascular syphilis. 
If long-range constitutional effects are sought, doses of 5 to 10 Gr. 
(0.33-0.66 Gm.) of sodium or potassium iodide three times a day may 
be employed, but for the resolution of peri-aortitis and in vascular 
syphilis of the brain and cord much larger doses, ranging from 30 to 
100 Gr. (2-6.66 Gm.) of the drug, two or three times daily are desirable. 
The digestive disturbance, coryza and rash are rarely disturbing factors 
if the drug is given (1) just before meals; (2) in water, not milk; (3) 
in a concentration of 8 oz. (240 ce.) of water to reach 50 Gr. (3.33 Gm.) 
or less; (4) and if the larger doses are begun from the outset and not 
reached by way of a minute initial dose and subsequent one-grain ac- 
eretions. There is no object whatever in giving the patient with cardio- 
vascular syphilis sodium iodide intravenously. The organic iodine prep- 
arations, such as siomine, may occasionally be better tolerated than 
sodium and potassium iodide and a certain amount of iodine effect may 
be obtained from preparations containing quinine iodobismuthate for 
intramuscular use. The writer has seen no clinical evidence of the 
increased toxicity of potassium as compared with sodium iodide in 
syphilitic cardiovascular disease. 

General Treatment Measures in Cardiovascular Syphilis—It is of 
course aS Important to emphasize to the practitioner and the syphil- 
ologist that the syphilitic with a heart complication must be managed as 
a heart case, as to remind the cardiologist and internist that the syphil- 
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itie cardiovascular patient has syphilis. The digitalization and the 
management of decompensation of the syphilitie heart should be super- 
vised by one familiar with the general principles. Rest should not only 
be employed in the advanced case, but it should be made available, or 
activity should at least be curtailed, in the patient with aortitis with 
valvular involvement while the adjustments in heart load due to shrink- 
age of healing valves are taking place. This is usually during the first 
six weeks to six months of treatment. The great importance of integrity 
_ of the aortic valve in the future of the patient is very apparent in com- 
paring the behavior under treatment of aneurysm and aortic regurgita- 
tion. Too much care cannot be taken to insure a slow healing process 
as compared with a rapid fibrosis and shrinkage with coronary orifice 
constriction. The securing of rest for the syphilitic heart is sometimes 
rendered difficult by the wreckage of the patient’s morale on the familial, 
social, and stigmatic aspects of his condition. Time spent, therefore, in 
adjusting the patient’s viewpoint may be as important as drug therapy. 
Occupational therapy and progressive relaxation are very helpful. 
There are no incompatibilities between the sedatives usually employed 
and any form of antisyphilitie medication. The tonie effect of arsen- 
ical treatment sometimes encourages undesirable gains in weight that 
must be watched. Relief of pain in patients with repeated anginal 
seizures sometimes becomes a critical matter, and the Jonescó 17+ 
operations upon the cervical sympathetic are therefore justified for 
- the control of this particular phase of the problem. There is no more 
inveterate relapser than the once decompensated aortie regurgitant 
patient, and permanent adjustments of future activity to the lowest 
possible terms must be made from the very start—if possible, before 
— rather than after the first breach of compensation has developed. In 
_ water-logged cases, the diuretic effect of novasurol and soluble bismuth 
salts such as sodium bismuth tartrate previously mentioned in connec- 
tion with hepatie syphilis may be kept in mind. 
Special Considerations—Aortitis and Aneurysm.—In a phase of 
syphilis in which the keynote should be individualization, it is diffieult 
to propose a system of treatment. It may be suggested, however, that 
in a patient with competent valves and no aneurysmal dilatation, a 
eourse of 40 to 60 inunctions or 20 to 30 mercuric succinimide injec- 
tions (never an arsphenamine at the start, unless minute doses of 
neoarsphenamine or the above-described course of bismarsen) may be 
followed by 12 to 15 injeetions of an insoluble bismuth preparation, 
and this in turn, without rest period, by a eourse of 8 to 15 meoars- 
. phenamine injections of 0.2 to 0.6 Gm. Alternate courses of bismuth, 
10 to 12 injeetions, and neoarsphenamine, 8 to 10 injeetions, may be 
employed to a total of three courses of each type, depending on the 
tolerance and response. It is also possible to give the bismuth and neo- 
arsphenamine simultaneously, at weekly intervals as above described. 
The iodide therapy at the start may be eontinued for some time after the 
cessation of other treatment in periods of two months on and two off. 
Only in young persons, in excellent condition, should original arsphenam- 
- ine be used in the effort to stop the process entirely. That this arrest is 
- by no means easy is evident from the fact that patients may in the first 
five years of a syphilitic infection go on to the development of an aortitis 
in spite of and in fact during intensive antisyphilitie treatment. While it 
is desirable to reverse the blood Wassermann reaction, espeeially in the 
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earlier cases, it is not justifiable to overtreat the advanced cardio- 
vaseular patient in the effort to secure a negative. Much of the best 
judgment required of the physieian in the management of these patients 
is exercised, especially in their later years, in not doing too much. Life- 
long observation is, of course, an absolute essential in all cases. The 
management of early aneurysm may be intensive, after a period of eare- 
ful preparation has insured the establishing of therapeutic effect without 
enlarging the lesion or weakening the vessel wall An injudiciously 
treated aneurysm may rupture after the first arsphenamine treatment. 
Very occasionally an aneurysm will reduce in size under treatment, but 
more often it enlarges as the peri-aortitis resolves itself, and comes to a 
stationary condition in which it will remain for years without further 
change if the patient keeps his activities within bounds. During this 
period of stable equilibrium treatment should be pushed to meet what- 
ever syphilitic complications there may be, and to try to stop the process 
in the vessel wall. Surgical intervention and the wiring of aneurysms 
may be considered in rare cases of very large eroding saes. 

The writer’s advocacy of the therapeutic test in suspected cardio- 
vascular syphilis needs some qualifying conditions. Provocative tests 
are theoretically rather risky and should be discouraged if there seems 
the slightest risk of shock or paradox. A series of serologic tests after 
a short course of non-shock-producing treatment is better. At times as 
already stated the use of the therapeutic test in mediastinal masses is of 
importance in identifying aneurysm by the development of pulsation in 
what appears, under the fluoroscope at the outset, to be a solid tumor. 
For such therapeutic tests, the soluble mercurial salt and iodide fol- 
lowed by bismuth is safer than the initial administration of arsphenamine. 
Not less than six to twelve weeks should be allowed for the resolution of 
the peri-aortitis to the point which permits pulsation to appear. 

Treatment in Cases of Coronary Sclerosis and Advanced Myocar- 
ditis.—If the degree of damage seems considerable or the symptoms 
clear-cut, it is, the writer believes, dangerous to subject lesions of this 
type to an arsphenamine therapy until after several months of prepara- 
tion, if at all. The occasional brilliant exception does not offset the 
high proportion of such cases which, in exchange for a temporary slight 
gain, months after when the connection with the previous intensive treat- 
ment has been lost sight of, pay the price of rapidly failing hearts. 
While the outlook of such cases is at best poor, the younger patients some- 
times furnish encouraging exceptions, and after careful preparation can 
stand the rigors of a course of treatment which at least controls their 
anginas, though I have seen no examples of eleetroeardiographie change 
for the better. In older patients, iodide and rest seem the best resorts, 
and if not overtreated the life duration achieved may sometimes quite 
outrun expectancy. 

Peripheral Vascular Disease Accompanying Syphilis.—It is out of 
the ordinary to see peripheral vaseular disease in patients with syphilis 
exhibit more than equivoeal therapeutie results. It is true, however, 
that hypertension in the syphilitie patient sometimes undergoes marked 
and apparently lasting reductions under treatment with the arsphenam- 
ines. The nature of essential hypertension being so much in dispute, 
and apparently so rarely syphilitic, the source of these good effects must 
remain 1n question. In general it may be said that the hypertensive 
patients tolerate treatment with the arsphenamines in moderate doses 
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quite well, but carry the heavy metals, especially mereury, with mor 
difficulty. The combination of bismuth ud i MK either 
as in bismarsen or in the combined neoarsphenamine-bismuth course 
-already described, is probably the best available. 
Endarteritie processes with gangrene and examples of thrombo- 
 angiitis obliterans accompanied by positive blood serologie tests for 
syphilis do not furnish a very satisfying field for syphilotherapy. Almost 
any form of treatment for syphilis may produce a transient improve- 
ment, perhaps nonspecifie in origin, only to be followed by relapse and 
progression on whieh further treatment for syphilis has little or no 
influence. There are, however, no actual contra-indications to an in- 
telligently direeted therapeutie test if the Wassermann reaction is 
positive. 
Preventive Aspects.—The treatment of cardiovascular syphilis like 
that of neurosyphilis is, let it be reémphasized, undertaken years too late. 
Without means of accurately diagnosing cardiovascular syphilis early 
in its course, and even without absolute assurance that modern treat- 
ment pushed to its utmost can prevent the progress of the disease once 
the aorta and heart muscle are involved, we can cherish only the hope 
that identification of a syphilitic infection in the sero-negative primary 
_ stage before the disease may be supposed to have gained its visceral and 
d foothold, will proteet the patient from syphilitie eardiovaseular 
isease. 
It rests with the practicing physician who sees the patient when he 
presents himself with his chancre and before the appearance of his 
secondaries essentially to modify the relatively discouraging situation 
with respect to cardiovascular syphilis today. By the intelligent and 
vigorous use of arsphenamine and mercury or bismuth during the sero- 
negative primary stage in long courses without rest intervals and with- 
out regard to the first or subsequent negative Wassermann tests, the 
practitioner may attack cardiovascular syphilis at its root. The rational 
treatment of cardiovascular syphilis today is the intensive and thorough- 
going treatment of primary and secondary syphilis. 
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No disease illustrates better than syphilis the need for a shift of 
Viewpoint in the training and practice of physicians, from consequences 
to forerunners, from remedial to preventive measures, from the late and 
obvious signs to the still, small and obscure beginnings of disease proc- 
esses. In the control of neurosyphilis this issue is critical and upon it 
rests the whole future of this phase of the campaign against the disease. 
Instead of teaehing neurosyphilis to the medieal student, as tabes and 
paresis, it must be taught to him in an anticipatory way, as a percentage 
factor in all cases of syphilis seen in the primary and secondary stages, 
as an occult and symptomless affair, detectable only if search be made 
for it, and recognized then only by procedures which have had relatively 
little currency in the past and which form an unwelcome but unavoidable 
addition to the technical problems of managing the disease from the 
very first day of its onset. This refers, of course, to the more intensive 
methods of treating syphilis and to the spinal fluid examination as the 
most important means of detecting neurosyphilis in its period of greatest 
responsiveness to treatment. ? . 

Treatability in neurosyphilis is a function of the time at which the 
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complication is recognized and effective measures begun. Neurosyphilis, 
as it has been known heretofore, is largely a controllable aspeet of the 
disease, even today. It can now be all but extinguished by a determined 
effort on the part of the practitioner and a full utilization of the diag- 
nostic and therapeutic resources against it. If cerebrospinal syphilis, 
tabes and paresis occupy the same relation to the general mortality and 
morbidity of syphilis fifty years from now that they do today, the fact 
will mark the failure of teachers of syphilology to reach their goal, and 
of the practitioner of everyday medicine to measure up to his respon- 
sibilities. 

The outstanding facts about neurosyphilis that apply to the work of 
the practicing physician may be summarized as follows: Involvement 
of the nervous system is not a late consequence but a very present and 
immediate fact in 25 to 30 per cent of patients who present themselves 
with the disease. In all probability, all patients who acquire syphilis 
suffer some invasion of the nervous system while, to follow Belote’s 
phrase,* only a part show involvement or, to use the writer’s phrase, 
reaet to it. One patient in four will develop important neurosyphilis; 
one in ten will develop serious neurosyphilis; and one in twenty will 
develop refraetory or even fatal neurosyphilis, even under vigorous 
treatment. The decision as to whether the nervous system is involved 
or will be involved in a given case can never be conclusive or final. 
While reaction shows itself in the spinal fluid examination in a large 
proportion of cases, there will always be some who will present true 
neurosyphilitie complication with negative spinal fluids and negative 
blood serologic tests. These will include especially the vascular acci- 
dents, preponderating early, and the slow, degenerative cord lesions and 
localized gummatous changes late in the disease. Early syphilis is pre- 
ponderantly meningeal in character and the increased cell count in the 
spinal fluid stands first as a warning of its presence. Of what use, then, 
is a spinal fluid examination in which, as often happens, only the Was- 
sermann test is requested or reported? For the positive Wassermann 
reaction in a spinal fluid is a later, not an early sign. Most meningeal 
neurosyphilis yields to treatment, and 90 per cent of it can be eontrolled 
by intensive measures"? A simple routine of prolonged and careful 
treatment of the early infection with arsphenamine, bismuth and the 
iodides in accordance with the procedures outlined in previous sections 
of this presentation disposes of all but perhaps 20 per cent of neuro- 
syphilitic involvement. Half of the remainder requires hammering and 
special methods. Two per cent of the resistant 5 per cent yield to ex- 
treme measures; 3 per cent probably will not respond at all. 

Certain early general warnings that neurosyphilis is to be an im- 
portant problem in a particular case should be reémphasized. First of 
all, the presence of even slight abnormalities in the course of the blood 
serologie tests toward negative and in the findings in the spinal fluid 
should arouse suspicion. Second, the recurrence of transient partial 
positives in the Wassermann curve of an early ease, or of conflicting 
reports where both Wassermann and precipitation tests are done, should 
lead to closer observation and further study. Third, too early develop- 
ment of a negative serologie test should put one on guard as indicating 
a relapsing tendency (Moore and Kemp +). Fourth, a fixed positive 
or a relapsing positive blood serologic test should never be simply re- 
peated and repeated during a period of rest from treatment. It should 
be amplified at once by a spinal fluid examination. Fifth, the slight 
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rise in cell eount in a spinal fluid which is otherwise negative is very im- 
portant. Sixth, if, however, a patient is carrying a full program of 
effective treatment, the spinal fluid examination may be deferred at least 
until the end of the first six months and perhaps even as late as the first 
year. Seventh, it is a fundamental principle that no patient with early 
syphilis is to be placed on a complete rest interval or a relatively inef- 
feetive form of treatment, sueh as mereury by mouth, until a spinal 
fluid examination has been had. ` Failure to regard this precaution leads 
to many examples of neurorecurrence. Eighth, the question as to 
whether a negative spinal fluid examination, even at the end of a full 
and intensive course of treatment, proves the patient to be free of danger 
. from neurosyphilis ean be answered only by qualified assurance. It is 

unlikely that a patient who has had a completely negative spinal fluid 
examination under sueh cireumstanees will in the future develop neuro- 
syphilitie lesions. On the other hand, it is by no means certain that 
he will not. ; 

Vigorous reémphasis should be placed on the fact that negative 
blood serologic tests, no matter how often repeated, do not prove the 
absence of neurosyphilis in patients with early or late manifestations. 
Fixed positive serologic tests and the relapsing positives, including 
repeated relapses on either side of a two-phase test like the Wassermann- 
Kahn combination, may result from a neurosyphilitie involvement and 
necessitate a spinal fluid examination. The repeatedly negative blood 
Wassermann reaetion is thus absolutely unreliable as a guide to the 
cessation of treatment in an early ease, and in trusting it the practitioner 
of today makes one of his most serious mistakes in the management of 
early syphilis from the standpoint of preventing neurosyphilis. 

Having now thoroughly stressed the faet that the spinal fluid ex- 
amination, completely and properly performed, may furnish the sole clue 
to the presence of a neurosyphilitie involvement, an account should be 
given of the general symptomatology of neurosyphilis. The chronology 
of the disease of course necessitates that early neurosyphilis shall pass 
from an asymptomatie stage to one in whieh symptoms are somewhat 
more eonspieuous than signs; then to one in whieh signs and symptoms 
parallel eaeh other, and finally to a stage in which signs assume the 
upper hand. Thus it may be stated that in the aggregate the neuro- 
syphilities who are up and about present signs three times as often as 
they do subjective symptoms. This necessitates thorough-going objee- 
tive approach to the patient if the maximum amount of neurosyphilis in 
ordinary practice is to be recognized. Dividing the course of neuro- 
syphilis on a ehronologie basis, the following may be offered as a sum- 
mary. 

Symptoms and Signs of the First to the Fifth Year.—The symptoms 
include headaches and head pains accompanying alopecia and leuko- 
derma; ringing ears and dizziness; impaired vision; other symptoms of 
cranial nerve lesions (diplopia, deafness, facial palsy); neurasthenoid 
symptoms (nervousness, lassitude, malaise and pains, phobias, emotional 
disturbances and insomnia). Early hemiplegia and epileptiform con- 
vulsions are also noted in this period. The signs of the first to the fifth 
year include, in addition to the fixed or relapsing serologic tests and the 
spinal fluid findings, the presence of pupillary irregularity, especially 
anisocoria and disturbed light and accommodative reflexes; fundus signs 
of involvement of the second nerve, including papillitis, neuroretinitis, 
early disk pallor and so forth; disturbed reflexes, usually accentuated ; 
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and eranial nerve lesions, including ocular paralyses, facial palsy, deaf- 
ness, or impaired hearing, reduced bone conduction and so forth. 

Symptoms and Signs of the Fifth to Tenth Year.—The symptoms 
include headache and head pain, stomach trouble, backache, neuralgias 
(or root pain); cerebral neurasthenia (including tremor, fatigability, 
irritability, insomnia and memory loss); seizures and spells (aphasie, 
epileptiform, apoplectiform, hemiplegic) ; paresthesias (prickling, numb- 
ness, burning, tingling). The signs of this period include again the 
spinal fluid findings; pupils (irregular, unequal or slow); isolated 
paralyses and pareses; lower-cord reflexes (diminution and loss or early 
aecentuation and spastic changes); early sensory changes (widespread 
reduction in pain, bone and muscle joint senses); alterations of per- 
sonality. 

Symptoms and Signs of the Tenth to Twentieth Year.—The symp- 
toms include reduced libido and potentia; difficulty in urination; ataxia, 
noticed first after dark; failing vision; diplopia and ptosis; lightning 
pains; girdle sensation and other paresthesias; visceral crises; seizures 
or attacks; mental symptoms; cardiovascular symptoms. The signs in- 
elude Argyll Robertson pupils, anisocoria, mydriasis, miosis; the Rom- 
berg or Babinski and spastie signs; optic atrophy (primary); extra- 
ocular palsies; lost lower-cord reflexes; hemiplegias and hemipareses; 
dysarthria and aphasia; grandiose and paranoid delusions; conduct 
slump; trophic joints and spontaneous fractures; mal perforans. 

Symptoms and Signs of the Twentieth to the Fortieth Year.—The 
symptoms include advanced ataxia or paraplegia, severe paresthesias and 
pain; tabetie infected bladder with cystitis; attacks of fever (pyelitis) ; 
uremic symptoms; advanced mental deterioration; arteriosclerotic 
changes; apoplexy. The signs include, of course, further progression 
of the foregoing with rising blood urea and declining renal function. 

Such a summary as the foregoing must be read, of course, with the 
realization that some neurosyphilitie pictures lack specificity and that 
not all neurologic symptoms in the course of syphilis are due to syphilis 
- of the nervous system. An examination of the spinal fluid usually but 
not always clarifies the diagnosis. In some eases a therapeutic test is 
a final resort and even here, as in multiple sclerosis and glioma, nonspe- 
cific therapeutic response makes this procedure of uncertain value. The 
summary is, however, a fair representation of the neurosyphilology of 
ordinary medical practice. The unfolding of the picture may be stopped 
at any point by the arrest of the disease, or accelerated so that the symp- 
toms of the last decade may furnish the closing episodes of the first. 

In order to arrange the subjective symptoms and objective signs of 
preponderantly late neurosyphilis in order of frequency, the following 
table is presented (after Stokes and Brehmer, 200 cases 378). 


Subjective Symptoms in Preponderantly Late Neurosyphilis Per Cent 
Gastric , symptoms. tece oiv aaa mie ser oe Bee EE 25 
Lightning paihs . sci oon treet acces he ee EEE ee ee 16 
Headache and head ‘pain «lysis uses acolo OE enero E 15 
Diplopia ‘and tailing? vision ieee ee S ORC TEUER RET 13 
Malaise, weakness. n qe ce techn Be en eee 10 
Se Rheumatism? inoue teet ns iah ian a EEE ee 10 
Bladder symptoms (Subjeelive)Ne eu. CREE COE DOTT 9 
T1088, Of eonselousness E. TL, o hor CTI 9 
Girdle pain i oense 9 e de etea dia t E S 8 
Ataxia. (SUD jective)! berain ifs Ed tut E T 8 


Dizziness 
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Objective Signs in Preponderantly Late Neurosyphilis Per Cent 
ADAN E a C 1.25.5 EE E a T verd 73 
a uonuaAchlles veflexonz d. vestes se entente Bla a eee desino CIEN 67 
Abnormal pupillary reflexes, muscular paralyses or fundus changes ..... 63 
COE ADA DCE 21009. c edel m NS EL MA 49 
Hor MDOSIEL vert. dos to. erede re eco ROUTE ERE M 43 
MoutelMyoiptomsir 43. ssh coepde ed. Pesce ON enne EAE. 39 
E rig OO TORING), rad. r derent ED DEI D DREAM 38 
ERES IUBE ODOPISOD. PUPUS erroe esse Paley Er EI e UIS OSEE 35 
Bladder abnormality (sphincter and atony) ............ see 32 
spipdn pleustas De a pr MC T MEE a RE Rm 14 

Eye Findings in Neurosyphilis (Stokes and Brehmer—126 Cases) Per Cent 
Total presenting pathologic eye findings ..........cc.ccsccveeecevees 63 
EVIIUNIODen i I S oes eleison te e ner er im IIS ESI dL 35 
MESI ETCHeXeH 2. ue Puis ae ds ets sacre x toa scd sre RCA EE SEI RE eS 23 
sree MOU DUIS es de MM mA M En (o eC Noa rd 19 
aaikes e R dis creleues eee eii eem leider tte volts e im 15 
Dui Rpi SE RETIRER ERECTO ET TET Dare Soe Ono 12 


Clinical Examination for Neurosyphilitic Involvement.—One of the 
most important elements in the control of neurosyphilitie complications 
in any given patient with syphilis and, of course, the detection of such 
involvement when present, is a systematic habit of examination. It 
seems worth while to include here a routine for this base-line examina- 
tion which ean serve as an office guide for syphilologie examination in 
general. It should be understood that the items in the examination of 
the nervous system here included do not constitute by any means a 
complete neurologic examination or one upon which an absolute diagnosis 
ean necessarily be based. An examination such as this serves to identify 
the presence of changes which may be neurosyphilitie but which in the 
presence of doubtful or conflicting evidence must be evaluated as a 
whole by an expert and particularly, in certain cases, a neurologist. 

Itemized Examination of the Nervous System for Routine Pur- 
poses.— 

1. Inspection of the patient for atrophy, trophic changes, functional 
disorders. 

2. Eyes. Pupillary reaction to accommodation and light, direct 
and consensual; extra-ocular movements; ptosis; nystagmus; visual 
acuity (rough test with type); visual fields (rough). 

3. Ears. Watch test. 

4. Seventh nerve. Whistle, wink and grin. 

5. Deep reflexes. Biceps, triceps, knee, Achilles (taken kneeling), 
umbilical, eremaster. 

6. Motor function. Extension, flexion, arms and legs against re- 
sistance. 

1. Coérdination test. Finger to nose, heel to knee, adiadokokinesis. 

8. Spasticity test. Babinski, ankle clonus. —— ! 

9. Test of motion and position. Romberg, gait, and orientation of 
great toe. 

10. Sensory tests. "Vibration sense with the C-128 fork over the mal- 
leoli and olecranon processes; differentiation of pin point and touch over 
the extremities and trunk, cheeks and forehead. 
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11. Speech tests. Handwriting tests and mentality tests (memory, 
ete) 

atr praetieal points with reference to the items of this examina- 
tion deserve special mention. Pupillary tests should be performed 
either in the dark room or by a frontal illumination rather than one 
coming from the side which may produee false impressions of slight 
inequality. It is important to provide for distant vision in testing 
accommodation. Reflexes should be interpreted in terms of the general 
tone of the individual skeletal and nervous systems and not accepted 
too readily as exaggerated or reduced on the basis of isolated tests. The 
Achilles reflexes, in the writer's experienees, are best tested with the 
patient kneeling. The extremely nervous patient may be detected in the 
unconscious aet of ''holding"' a reflex and similarly the very alert pa- 
tient in repeated examinations becomes profieient and vitiates the value 
of such tests as the Romberg and study of the gait. Tests involving 
sensory diserimination are affected by mentality quite as much as by 
actual local sensory changes and eareful discrimination is sometimes 
necessary. While a neurologist would find many items which he would 
conceive to be important omitted from the foregoing office routine, some 
regard is necessary therein for the limitations of the average physician’s 
time. 

Pains, Paresthesias, Genito-urinary Symptoms.—A certain amount 
of.special emphasis deserves to be placed upon the pains and paresthesias 
of late neurosyphilis and upon disturbances of bladder control and of 
the sexual reflexes. Both these groups are very important as suspicion- 
arousers, and receive too little attention in the ordinary inquiry into 
symptoms. The typical lightning pain is sharp, stabbing, spot-lke, 
and may recur again and again in the same place, often singling out a 
spot such as the heel or the instep for repeated shocks. The pains may 
also come in showers over a considerable area, leaving the skin tender to 
touch for some hours or days after the shower subsides. There is no 
aching quality to the pain, no tenderness to pressure, no accentuation 
with movement as in myositis and myalgia, and no prickling, numbness 
or burning as in neuritis. Accentuation with fatigue and unfavorable 
weather changes and with the onset of infections is the rule, and prob- 
ably helps as much as anything to bring about the common diagnostic 
misinterpretation of rheumatism. Disturbances of bladder control were 
found by Ockerblad 1” to be present in 30 per cent of tabeties and 80 
per cent were found to have bladder symptoms. The aid of the urolo- 
gist in the recognition of the condition of the bladder (**eord bladder") 
is very important and sometimes helpful in early diagnosis. Bladder 
symptoms and loss of libido and potentia rank with lightning pains 
among the very earliest symptoms of spinal cord syphilis. The onset 
of the bladder symptoms may be so insidious that the patient is entirely 
unaware of the developing atony of the bladder musculature. He be- 
lieves himself to be emptying the bladder completely when in reality a 
residual urine of 100 to 500 ec. may be present. The first warning of 
trouble comes when the patient wets the bed at night from overflow 
through a spastic sphincter from a distended bladder. ‘‘Hard to 
start"' is the phrase most patients use to express the difficulty of relaxing 
the sphincter and emptying the bladder by its own contractility in the 
earlier irritative phase. Dribbling after a supposed complete evacua- 
tion indicates either sphincter atony or a retention of urine in an atonie 
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distended bladder. The physician has an unmistakable responsibility 
in detecting these cases and the repeated catheterization of a patient 
without an examination of his reflexes and a search for other neurologic 
signs of syphilis is inexcusable. 

Pupillary Changes.—Pupillary changes being among the most im- 
portant early signs of neurosyphilitie involvement, there is a strong 
temptation to insist that marked irregularity of the pupils, sluggishness 
or an outright loss of light reflex with preservation of aecommodation is 
pathognomonic of neurosyphilis. The value of pupillary signs in the 
diagnosis of neurosyphilis must certainly be eritieally considered in the 
light of our growing comprehension of arterioselerotie phenomena and 
of lethargic encephalitis. None the less, exceptions to the syphilodiag- 
nostie rule are comparatively very rare and it has seemed to the writer 
safer for the diagnostician to regard pupillary disturbanee as presump- 
tive of neurosyphilis and to trace this possibility to the ground by ade- 
quate study than to accept too readily the likelihood of occasional 
exceptions. The authoritative review of this problem by Nonne reaches 
the same conclusion. 

Cerebral Symptoms: Seizures——The symptoms accompanying 
cerebral syphilis present the same variability and the same not infre- 
quent nonspecificity which applies to the discussion of cord symptoms. 
The seizure or convulsive attack is a very common symptom of all forms 
of cerebral neurosyphilis and the prodromal or abortive seizure may 
recur for years before coming to full intensity. On the other hand, the 
first apoplectiform attack may be fatal. The most frequent seizures are 
epileptiform but there may be incomplete types, including simple ‘‘faint- 
ing spells," ‘‘dizzy spells," and petit mal attacks with various special 
forms of irritative muscular contraction and temporary speech dis- 
orders. The immediate prognosis of the epileptiform seizure in neuro- 
syphilis is good but the recovery is usually short of the degree of 
functional capacity present prior to the attack, and the cumulative dis- 
abilities of a succession of seizures ultimately result, therefore, in severe 
deterioration and fatal outcome. 

The speech disorders of the paretic are fairly characteristic. The 
aphasia is more serious in proportion as it is fugitive, transient and in- 
complete. Paradoxically, the more satisfactory the recovery, the more 
serious the ultimate prognosis. Taken together with the facies, the 
slurring of words which constitutes the paretie dysarthria makes a 
combination that is suspicion-arousing on sight. Syphilitie neurasthenia 
deserves extended comment but is, unfortunately, difficult of definition. 
Nonne's famous aphorism, ‘‘A neurasthenie with syphilis in his history 
suggests the paretic,’’ is only too easily forgotten and should be con- 
trolled by the spinal fluid examination. All too many persons, and 
particularly physicians, have been allowed to go on to established and 
gravely degenerative paresis as the sequel of diagnoses of neurosis and 
overwork in middle life. The items which constitute ‘‘ conduct slump’’ 
in the early diagnosis of paresis arrange themselves with difficulty under 
any scheme, but expansiveness and euphoria on the one hand, and de- 
pression on the other, constitute general categories. An overgrown 
tendency to enter upon new enterprises at an age when conservatism 
usually comes to the fore, inability to see obvious obstacles, over-liberal 
speculative use of resources in the face of existing responsibilities, may 
be the first warnings of impending trouble. The handwriting signs of 
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omitted letters and words, and tremor, may be detected in the patient's 
signature, business correspondence and cheek-writing. Causeless rages 
directed against children or animals may early attract attention, although | 
the patient may remain for a long time amenable to reason and re- 
pentant after each outburst. The sudden slackening of a previously 
rigid sexual morale is a very significant symptom. Before diagnosis be- 
comes apparent, the patient may be involved in bigamous marriages. 
Carelessness in personal appearance, including the spotted waistcoat, 
often goes with the increased flabbiness of mental and physical tone. 
A steady loss of weight has been emphasized as an unfavorable prog- 
nostic symptom.  Perseeutory ideas (paranoid state) may, after a con- 
siderable period of silent brooding, come suddenly to the front in a single 
phrase or outburst that may subside again only to take form months 
later in some well directed attack upon an object. The comparative 
clearness of the mental background from which explosions may some- 
times arise well emphasizes the care that should be taken in releasing 
from custodial supervision the cerebral syphilitic who has once shown 
definite signs of perseeutory delusions. In taking the history of such 
patients, indirect evidence from the statements of others should be 
critically examined with respect to motives, for friends, associates and 
even marital partners may have personal reasons for prejudiced testi- 
mony or may be unduly suggestible. A physician may at times be made 
the tool of a scheme to secure a power of attorney, the sequestration of a 
wealthy person or the replacement of a chief by some ambitious and 
unprincipled subordinate. In critical cases, involving important persons 
and interests, slowing down of the process of examination to allow time 
for better acquaintance with the patient himself and a development of 
his confidence in the examiner may lead to valuable clues and correct 
mistaken impressions. Much caution must be used in interpreting early 
mental signs for, as Foster Kennedy among others has well pointed out, 
the War demonstrated the fact that extreme fatigue alone, to say nothing 
of disease of the nervous system, may give rise to symptoms indis- 
tinguishable from those of early paresis. 

Treatment of Early Neurosyphilis—As in dealing with any impor- 
tant group of structures involved by syphilis, an appraisal of the situa- 
tion is the first necessity. For purposes of prognostic and therapeutic 
classification it is convenient to speak of early meningeal neurosyphilis, 
vascular neurosyphilis and parenchymatous syphilis as three types of 
involvement which, while not absolute in their definition and frequently 
combined in varying proportions in a single case, none the less have 
fairly distinct treatment characteristics. Neurosyphilis at the outset 
is, as has been said, overwhelmingly meningeal in character. This type 
of involvement presents itself clinically, of course, in the form of symp- 
toms including particularly those of meningitis of the base of the brain, 
with involvement of cranial nerves. Serologically, the spinal fluid of 
early meningeal syphilis is negative to the Wassermann reaction except 
in the largest amounts; it shows a marked increase in globulin; a marked 
rise in cell count and, as a rule, a first-zone colloidal test which in this 
case does not mean paresis because not accompanied by the other fluid 
findings that make up the typical ‘‘red flag" syndrome. Accepting the 
high cell count as evidence of an active meningeal neurosyphilis, one 
may, for purposes of practical convenience, though there is no absolute 
justification for it, regard the positive Wassermann on the spinal fluid 
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as an expression of parenehymatous change. Vascular neurosyphilis 
tends to show relatively little evidenee of its presenee in the spinal 
fluid examination as such. It is, therefore, the type of neurosyphilis 
most frequently associated with negative serologic findings when it occurs 
in eomparative purity, as in the syphilitie hemiplegias. Meningo- 
vaseulo-parenehymatous neurosyphilis or, aecording to the older termin- 
ology, cerebrospinal neurosyphHis presents varying grades of positive 
Wassermann on the fluid, an inerease in globulin, a moderate or high 
cell count, and, as a rule, a second-zone colloidal test. Parenchymatous 
neurosyphilis tends to present strong and diffieultly reversible positive 
Wassermann tests on all concentrations of the spinal fluid, together with 
marked inerease in globulin, a relatively low or even a normal cell count, 
and most frequently a first-zone colloidal test though occasionally the 
second zone may appear. It is, of course, impossible to make these dif- 
ferentiations absolute but it may be said in general that meningeal neuro- 
syphilis is very responsive therapeutieally and that 90 per cent of these 
patients will achieve complete elinieal and serologie negativity through 
persistence in intensive treatment. Meningo-vaseulo-parenehymatous 
neurosyphilis (eerebrospinal) likewise responds very well to persistence 
in standard intensive measures. Excellent results, both elinieal and 
serologic, may be obtained in 74.5 per cent of cases. Next in order from 
the prognostie standpoint, under standard treatment, fall the tabeties 
who, because of the comparatively late and degenerative character of 
their symptoms and signs, show an excellent response clinically and 
serologically in only approximately 48.3 per cent of cases. Vascular 
neurosyphilis responds to standard measures in a still smaller proportion 
of cases and 38.9 per cent may be expected to achieve good results. The 
results of treatment of general paresis, either in the preparetie phase 
of serologic without clinical signs or in clinical paresis as such, constitute 
the most completely disappointing of all the groups under routine ars- 
phenamine and heavy metal treatment. At most, not more than 1 or 2 
per cent of satisfactory results can be expected, and this rule has so much 
force that the achieving of a satisfactory therapeutic result under ars- 
phenamine, mercury and bismuth treatment, if it be lasting, throws the 
entire diagnosis into doubt. 

Treatment of Early Meningeal Neurosyphilis—Such a summary as 
this serves as an excellent rational basis for therapeutic decisions and 
choices of methods. Early meningeal neurosyphilis, recognized within 
the first six months of the infection and devoid of any such critical or 
alarming warning signal as the paretie formula (‘‘red flag’’), may be 
eontinued on standard intensive treatment; but the writer's experience 
tends to support the necessity for a change from neoarsphenamine to 
arsphenamine proper (‘‘606’’) if the maximum of good effect is to be 
obtained. If it is decided to continue the treatment of the patient by 
sueh methods, a spinal fluid examination at least every third month is 
a necessity for the determination of a satisfaetory degree of progress. 
It should be specifically mentioned that the statements above made in 
regard to the effectiveness of standard treatment if continued in cases 
of early meningeal neurosyphilis do not apply to the eontinued use of 
neoarsphenamine by any technie with which the writer is familiar. 
Partieularly is this true of the weekly injection of neoarsphenamine so 
frequently earried on for months in the attempt to reverse a positive 
blood Wassermann reaction based upon neurosyphilitie involvement. 
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The writer has seen series of neoarsphenamine injections, often eonsid- 
erably exceeding a hundred in number, administered to patients with 
preparetie or *'red flag’’ formulas on the spinal fluid without the slight- 
est therapeutie effeet on either symptoms or serology. 

Intensified Treatment Methods.—If, after a year of standard im 
tensive treatment for an early infection, the patient continues to show 
spinal fluid abnormalities, even though they may not be those of a elear- 
cut preparesis, an intensification of methods beyond that of the ordinary 
intravenous and intramuscular treatment becomes absolutely imperative. 
For this intensification three procedures may be considered to be avail. 
able: intraspinal therapy, tryparsamide, and fever therapy. With re 
spect to intraspinal therapy, a very interesting change has oceurred 
with the advent of tryparsamide andfever. A deeade ago the intraspimal 
use of arsphenamized blood serum or arsphenamine-reinforeed ars 
phenamized blood serum, after the Swift-Ellis or the Ogilvie teehnies, 
had aehieved a generally reeognized plaee as the therapeutie eourt of 
last resort in neurosyphilis. While by no means universally aeeeptable, 
particularly to neurologists, and while modified by such imfuenees as 
Dereum's advocacy of spinal drainage, the writer’s own experienee with 
the method agrees in general with that of Fordyee, Gennerieh and 
others in according it the most important plaee im its day im the treat- 
ment of refractory neurosyphilis. The results above detailed im the 
various types of neurosyphilis were obtained im 40 per eent of the total 
series of cases by the addition of intraspinal therapy to intensive routine 
measures. With the advent of tryparsamide and fever therapy, the 
highly speeialized and diffieult intraspinal proeedure has greatly de- 
elined in popularity as a general treatment measure and has beem Iimited, 
in its more reeently published applieation, to the treatment of special, 
conditions such as primary optie atrophy, rapidly progressive low tabes, 
and so forth. In general one may properly weleome this substitutiom 
of a simpler treatment technic, such as that with tryparsamide, for 
example, for the extremely complicated, trying and comparatively costly 
intraspinal therapy, which under the best eireumstanees could be made 
available only to the eomparatively few patients who eould have the eare 
of experts and treatment centers. With the advent of tryparsamide 
it becomes possible to treat resistant neurosyphilis under the eonditions 
of general practice. It follows, therefore, that if, after a reasonable 
trial of intensified standard treatment for syphilis (ineluding the sub- 
stitution of arsphenamine for neoarsphenamine), one is not successful 
in procuring good elinieal and serologie results, the present-day choice, 
in the absence of a special indieation for intraspinal therapy sueh as a 
localized and resistant or rapidly progressive cranial nerve lesiom (nerve 
II and nerve VIII), lies between tryparsamide and malaria. 

Tryparsamide Therapy.—Tryparsamide is gradually developing a 
widespread, well merited popularity in the treatment of neurosyphilis. 
As in all forms of treatment for this phase of the disease, its seleetiom 
as the method of choice must depend upon the individual ease rather 
than upon general considerations. It is impossible here to summarize 
the accumulated literature on the subjeet, and reference for this p 
may be had to a résumé by Chambers? The summary by Lorenz *** 
is the longest and most extended experience with the drug that is extant. 
The publications of Solomon and his coworkers, and of Bunker,* pre- 
viously referred to, also contain much material of importanee. The 
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€ of administration of the drug and for the detection and avoidance 
plications is given under Tryparsamide. The following may be 
d as a summary of the most important principles involved in the 
peutie use of the drug, drawn from the various sources above men- 
oned and from the writer's personal experience, 
1, Tryparsamide should, at the present time, be limited in its use to 
ie treatment, of neurosyphilis and especially of preparesis and paresis. 
2. Tryparsamide should not be invoked within a year to 18 months 
I the onset of a syphilitic infection, except for very special reasons. 
uring this probationary period the patient should be under intensive 
tment for the disease as a general infection rather than a local proe- 
- Moore and his coworkers !^* have shown conclusively that the drug 
itirely ineffective in all other aspects of systemic syphilis except that 
nervous system, 
8, Like all forms of neurosyphilotherapy, the results of tryparsamide 
reatment are best the earlier in the eourse (after the first six to twelve 
Yon hs) it is employed and the younger the patient who receives it. 
Lorenz found that in general his good results occurred in patients who 
bre seven years ponnger than those exhibiting unsatisfactory results. 
general, also, the excited rather than the depressed or degenerative 
respond well (after the therapeutic shock effect) and achieve the 
est ultimate resulta, 

x Eum produces definite therapeutic shock in patients 
with clinically recognizable symptoms and signs of cerebral involvement ; 
ind this must be provided for in advance, Not infrequently in the 
reatment of patients with the mildly excited types of paresis, a maniacal 
so ensues from the fourth to the sixth week after the institution of 
ürsamide treatment and special measures or even commitment may 
)e necesinry, 

— D, The effects of tryparsamide in general are tonic and stimulating. 
W ght gains are to be expected, Certain patients, usually rare excep- 
Jona in the earlier enses but becoming more common in the treatment 
f late involvements, do not tolerate the drug well, When such intoler- 
appears, it is wiser to ntop than to continue, Tt is quite possible to 
ate, badly deteriorated cases and even some excited patients to 
"death, Such reactions are, however, the exception rather than the 
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iF pypenanit should not be given in small doses or for short 
verlos, Loreng particularly cautions against the use of doses less than 
1 Gm, (16 Gr,), stating that they are definitely irritative and hasten the 
progress of the disease, The range of dosage may be taken to lie between 
nd 6 Gm, (80876 (r.), with the large majority receiving 3 Gm. 
(45 Gm), The total amount of the drug given in successful cases ranged 
from 44 to 1500 Gin, (720-22,500 Gr.) (Lorenz), 
7, All recent observers emphasize the fact that the best clinical and 
serologic results in tryparsamide do not appear until after 70 to 100 
jections, It is a matter not as yet definitely settled whether these 
hould be given in broken courses or continuously, but either technic 
y be nceepted ns satisfactory according to the circumstances and in- 
ma. 
dividual indications, 


A 8, rperumes tveatment is not an exelusive form of therapy. 
Tt may he used to advantage in alternation with courses of standard 


rreatment if indieated hy the general status of the syphilis or in alterna- 
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tion with fever therapy or as a sequel to it if indieated by the status of 
the neurosyphilis. It is also possible to use mercury and bismuth in 
conjunction with it, and the original Lorenz-Loevenhart technie pre- 
scribed the use of mereury salicylate in one-grain doses weekly. In the 
longer series, of course, this must be broken by rest periods. Particu- 
larly in the earlier cases, this combination with other forms of treatment 
seems desirable. 

9. Control examinations of the spinal fluid onee every six months in 
the longer tryparsamide courses are desirable. In the very early cases, 
where tryparsamide has been selected in preferenee to fever therapy 
because of convenience or other circumstances, it may be desirable to re- 
examine the spinal fluid within three months after the institution of 
treatment. In general, however, the above given rule with regard to the 
number of injections necessary before distinctive effects can be observed 
would call for six months to a year before the serologic response is ap- 
praised by spinal fluid examination. 

10. Eye complications, the only serious risk associated with the use 
of tryparsamide, may be expected, under proper control, to occur in less 
than 2 per cent of cases. Subjective symptoms may appear in from 5 
to 7 per cent, objective disturbances in 1 to 3 per cent, and cessation of 
treatment promptly upon their appearance leads to recovery in the 
majority of all complicated cases. Complications are much less fre- 
quent in normal eyes than in eyes which showed abnormality at the out- 
set. On the other hand primary optic atrophy itself does not consti- 
tute an absolute contra-indication to tryparsamide therapy, as shown by 
Woods and Moore.'5? Cady and Alvis * have stated that after a rest 
period of 30 days tryparsamide treatment may be resumed with little 
risk of further difficulty. Ophthalmologic control is highly desirable at 
the outset of all tryparsamide treatment, for the maximum risk of 
eye complications falls within the first eight injections. Ophthalmo- 
logie control should be directed, not to the examination of the fundus of 
the eye, but to exact perimetrie tests of the visual fields and tests for 
visual acuity. Inasmuch as the subjective visual symptoms are 
even more important than objective changes, it follows that the be- 
fuddled or advanced paretie becomes a greater risk than the patient in 
whose observation entire confidence may be placed. This possibility 
must be borne in mind in the selection of patients for tryparsamide 
therapy. 

The results obtained by tryparsamide therapy in neurosyphilis still 
lack satisfactory definition, largely due to the fact that remission is not 
identical with cure and that there is great variation in the definition of 
good or excellent results. Lorenz states, for example, that in neuro- 
syphilis in general, of 317 patients observed after five to six years, 87 
per cent remained permanently restored to physical health and mental 
efficiency. These results, however, seem to include all forms of neuro- 
syphilis rather than general paresis alone. Lorenz's extended study and 
large material indicate that there is no definite elinieal or serologie symp- 
tom-eomplex eonstantly associated with either good or poor prognosis, 
so far as results in tryparsamide and mereury treatment are concerned. 
An early favorable serologic response and active mental symptoms seem 
to have favorable proemostie significance. 

Fever Therapy—Malarial Inoculation.— The literature on malarial 
therapy is enormous and constantly growing. Important summaries by 
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Gerstmann *** and O'Leary and Brunsting% may be consulted. Al- 
though, as in the case of tryparsamide, the results of malarial treatment 
are still inaccurately defined, there seems at the moment little ground 
for question that the method is the most effective, best studied and most 
popular now available for the treatment of paretie neurosyphilis. Its 
advantages include the comparative shortness of the course, with results 
large in proportion to the time and money spent. The disadvantages 
inelude the marked diseomfort of the treatment; the variations in con- 
valeseenee, whieh is short and uneventful in some patients, prolonged 
and accompanied by serious complications in others; the occurrence of 
a definite mortality, steadily decreasing with larger experience and 
better seleetion of eases, to be sure, but none the less ranging still from 
1 to 10 per cent; and the necessity for expert supervision and hospitaliza- 
tion, whieh interfere with the patient's oceupation and earning power, 
if not already impaired. 

As in the ease of tryparsamide, fever-therapy results in paresis are 
striking, in tabes comparatively insignificant. This is particularly true 
of primary optic atrophy and gastric crises, in which it was hoped that 
more striking results might be achieved. 

As compared with tryparsamide, malarial therapy seems to the author, 
on account of its definite mortality, to be a second choice. Perhaps the 
situation may be better defined by saying that the young, robust paretic 
with definite though early symptoms, who ean afford hospitalization ; 
who is likely to become uncontrollable under ambulatory conditions if 
the process is stirred up by any form of treatment; who must rapidly 
achieve a result before his own funds or those of his backers are ex- 
hausted; or who is approaching the age line spoken of below (45 years), 
is wisest to take the malarial therapy as a first choice. On the other 
hand, there does not seem at the moment, in view of the excellent try- 
parsamide results reported, and the steadily decreasing risk of eye com- 
plications under better technical management, any reason why asymp- 
tomatie neurosyphilis with a preparetie or ‘‘red flag’’ formula should 
be subjeeted forthwith to fever therapy. Six months' or a year's trial 
of tryparsamide, or even two years of tryparsamide, can frequently be 
earried by these patients without diffieulty or embarrassment while they 
remain at work as effective members of the community. Where age, 
debility and nonsyphilitie complications are factors, tryparsamide also 
deserves first choice. 

Malarial therapy need not and often should not be used to the ex- 
clusion of other methods in any given ease. As the atmosphere of con- 
troversy on the relative merits of various forms of treatment subsides, 
eombinations of fever therapy with tryparsamide and with standard 
treatment procedure will perhaps become the rule rather than the ex- 
ception. The tonic course of neoarsphenamine now used by most ma- 
larial therapists, both to assist in the extinetion of the malaria and to 
promote convalescence, can be succeeded immediately by the use of try- 
parsamide under proper control. The rules applicable to such cases 
do not differ from those in whieh tryparsamide is the initial choice. 

The decision to employ fever therapy in a given ease of neuro- 
syphilis demands, if anything, an even more careful appraisal of the pa- 
tient as a whole than that whieh is appropriate to the initiation of any 
form of treatment in late syphilis. In the writer's experience most of 
the unfortunate results of fever therapy have ensued upon an over- 
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enthusiastie frame of mind on the part of the therapist, upon the delib- 
erate taking of a ehanee, and upon failure to identify fully and give 
proper weight to contra-indications. In the writer's experience, eardio- 
vaseular disease in any form is the most nearly absolute eontra-indieation 
to the use of malarial therapy or, in fact, to any form of fever therapy. 
With this complication in mind, the difficulty in appraising the cardio- 
vascular reserve of a syphilitic patient over 45 years of age has led the 
writer to accept age 45 as the approximate upper limit for the unhesi- 
tating use of fever therapy. On the other hand, it is a matter for 
serious consideration whether patients under 40 years of age, who are in 
good condition, should be allowed to rely solely on tryparsamide effect, 
even though the results of this treatment have been good. In many 
if not in most cases, the younger patients should have the benefit of 
malaria. 

Flare-ups of mental symptoms being part of the expected reaction 
to malarial therapy in patients showing the early signs of paresis, par- 
ticularly of the excited or expansive type, proper provision must be 
made in advance for control and even commitment, if necessary, pre- 
cisely as in the ease of tryparsamide. 

Cases are gradually accumulating which tend to indicate (see dis- 
eussion of O’Leary and Brunsting’s paper 5") that not all the effect 
secured by malarial inoculation is attributable to fever as such. Until 
this question is precisely evaluated, therefore, in the light of newer 
methods, Wagner von Jauregg’s original point of view, based on ex- 
perience with nonspeeifie methods, that an infection as well as fever is 
a necessary element in the therapy, continues to give malarial inocula- 
tion its superiority. 

It is extremely difficult to evaluate the widely variant reports on the 
end-results of fever therapy. A rough statement which averages most 
of the reports indicates that one-third of the patients achieve excellent 
results with restoration to serologic and mental normality; one-third 
fall short of this goal but are none the less improved; and one-third 
fail of improvement, disappear from observation or die under treatment, 
whether from complications or the progress of the paresis as such. It 
must be recalled that in all probability_the aggregate of patients sub- 
jected to malarial therapy in statistical evaluation is of a more unfavor- 
able type than that subjected to other forms of treatment, and that this 
must show in the estimation of results and mortality. 

Serologic improvement under malarial therapy is not often imme- 
diate. Weeks or even months, and possibly a year or two, may elapse 
before the serologic response becomes fully apparent. A number of 
observers, including O’Leary and Brunsting, have shown that this sero- 
logie response may take place even without continued antisyphilitie 
treatment. Ebaugh stated that existing evidence shows malaria to be a 
mueh more effeetive method of treatment in men than in women. 

In view of the demonstrated effectiveness of malarial therapy, other 
methods of producing therapeutie fever must be regarded as still in the 
experimental stage, so far as the average ease is concerned. Interesting 
and possibly important results may be expected from the ehemieal pro- 
duction in fever, as by the intramuscular injection of sulphur in oil. 
Nelson's very interesting recent modifieation of the technie of typhoid 
inoeulation as a form of fever therapy, in whieh two small doses are 
administered—the first to initiate the febrile response and the second 
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at the height of the first fever crest to raise the temperature to a 
high level, also has very interesting possibilities. Diathermy, if clini- 
eally of equal effectiveness, may supersede inoculation and foreign 
protein technics if the risk of burns can be completely controlled. There 
ean be no question that a procedure such as malarial therapy, which in- 
volves the inoculation of a patient with one disease to eure him of an- 
other, has an intrinsically repugnant quality that, despite its effective- 
ness, still gives it somewhat the flavor of a makeshift. 

Management of General Paresis.—A few practical considerations 
apart from the previously diseussed syphilotherapeutie technies are of 
interest in dealing with the potential or aetual paretie patient. An 
early conference with relatives is highly desirable and a responsible per- 
son should be kept informed step by step of the intended and actual 
treatment and the possibilities of complications. The patient's business 
affairs should at the earliest possible moment be gotten into safe hands 
and persuasion will sometimes secure a power of attorney where com- 
mitment might otherwise seem to be unavoidable. In general, commit- 
ment leaves a certain amount of psychie sear in a reeovered patient and 
injures his social and business status materially so that it should not 
be thoughtlessly or rashly carried out. Sequestration in a private hos- 
pital or sanitarium is often possible without aetual legal formalities and 
records. Remission should be mentioned to the relatives as a possibility 
and they should also be warned of the probability of a flare-up of symp- 
toms in the more excited type of ease, when treatment is first instituted. 
If excitement is very definite on first examination, hospitalization is 
practically unavoidable. If the patient is depressed, suicide constitutes 
a serious risk. Little should be said about prognosis and this should 
be especially guarded if convulsive, hemiplegic or aphasie accidents have 
been noted. The family must be warned about the risk of violent out- 
breaks; the excessive and indiscriminate sexual activities of the excited 
paretic must be controlled even to the point of sequestration. The 
writer’s personal observation is in favor of a preliminary course of stand- 
ard treatment with arsphenamine, mercuric succinimide and iodide or 
arsphenamine and bismuth before other therapeutic measures are 
adopted—this, of course, provided the patient is in reasonably good 
condition mentally. On the other hand, many therapists would feel 
this a waste of time. The writer believes, however, that it reduces the 
severity of therapeutic shock manifestations. The old or senile paretie 
is often almost better let alone than subjected to the hammering of 
modern treatment. The estimation of prognosis in paresis is exceed- 
ingly difficult and this is particularly true where signs of deterioration 
have occurred. The deteriorated paretie can be roused from his com- 
parative lethargy to become one of the most obnoxious, diffieult, trouble- 
some and even dangerous elements in a family or community life, by the 
use of either tryparsamide or fever therapy. 4d 

Management of the Tabetic—Just as general paresis is the field 
par excellence for modern tryparsamide and fever therapy, so tabes, in 
spite of recent therapeutie innovations, remains the field par excellence 
for medieal and neurologie judgment in treatment individualization, and 
for the use of the standard and even some of the older methods of 
syphilotherapy. The patient showing the earliest initial signs of tabes, 
provided the process be not too acute or rapidly progressive, will, how- 
ever, stand systematization well and, in faet, may do better under it 
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than under too much therapeutic coddling. A preparatory treatment 
with mercuric succinimide intramuscularly and large doses of iodide by. 
mouth or intravenously is an excellent beginning if the patient can 
make the necessary frequent visits to the office. Bismuth also consti- 
tutes an excellent preparation and six to ten injections may be em- 
ployed before an arsphenamine is considered. The preference for the 
therapeutic effectiveness of ‘‘606’’ extends to the treatment of tabetie 
neurosyphilis in its earlier stages, but a combination of neoarsphenamine 
and bismuth is reasonably satisfactory in many eases. Courses of eight 
to twelve injections may alternate with rest periods of one to three 
months, the rest periods being determined in the early case by the sero- 
logie and in the late ease by the symptomatic response. Early tabes 
stands therapeutic hammering very well and if the eyes are entirely 
normal, a resistant serologie picture may be dealt with by the use of 
tryparsamide. A total of 20 to 30 neoarsphenamine injections is an 
average requirement, the treatment being tapered off with bismuth and 
iodide if the serologic response has been satisfactory. Inunetions are 
still usable but their tendeney to exaggerate symptoms associated with 
focal infections makes them less satisfactory, on the whole, than bis- 
muth, if the patient can be kept under medical control. 

It is essential to emphasize the fact that, in common with all other 
aspects of late syphilis, the neurosyphilitie and particularly the tabetic 
patient cannot be discharged completely from observation throughout 
life. The principal reason for this is the undoubted occurrence of 
symptomatic unfavorable progress in the presence of completely nega- 
tive serology, both in the blood and the spinal fluid. Accordingly, every 
tabetie should be subjected to periodie neurologie survey as well as to 
serologic test. Particularly careful account should be taken of the be- 
havior of the bladder and sexual mechanism, any increased frequency 
of pain and any new developments in the way of paresthesia. Vision 
should be periodically rechecked by an ophthalmologist, using perimetrie 
field and acuity tests, in order to detect any suggestion of the onset of 
primary optie atrophy. 

Three groups of nonspecific therapeutic measures deserve special 
emphasis in dealing with the tabetie. The first of these is attention to 
focal infections. The comfort of a tabetie patient ean be completely 
destroyed through repeated sieges of lightning pains which clear up at 
once upon the removal of dental foci, for example, which are scarcely 
detectable by the x-ray. I have repeatedly seen the chase for a focus 
of infection, with successive periods of temporary relief following each 
new discovery and removal, run the gamut of an x-ray negative and 
dentally approved molar; a foreign body in the upper jaw; a chroni- 
eally infected prostate; a fistula in ano; and an atonie infected colon. 
The second nonspecifie measure essential to the rehabilitation of the 
tabetie is attention to the bladder and renal function. As early as 
possible after a tabetie comes under medieal eare, his blood urea and 
phenolphthalein functional tests should be performed and an effort 
made to estimate the degree of urinary retention and the possibility of 
bladder infection. This may involve eatheterization, which should be 
undertaken under only the most rigid precautions against infeetion, and 
should never be undertaken exeept by an expert urologist if the patient 
has been leaking and dribbling for some time and undergone thereby 
renal functional impairment. Patients may be precipitated into uremia, 
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precisely as in retention due to prostatic hypertrophy, by an injudicious 
first catheterization. Depending upon the degree of atonie change 
(cord bladder), proper measures, including repeated eatheterization and 
irrigation if infection is present, must be carried out. It is remarkable, 
however, to what degree a seemingly atonie tabetie bladder will recover 
function under thorough-going antisyphilitie and urologie treatment. 
The patient should be warned against taking up a catheter life and 
should be trained as far as possible in the emptying of his own bladder 
without instrumentation through posture, applieations of heat, and so 
forth. The urine ean frequently be passed completely at least once in 
24 hours in eonjunetion with the bowel movement, or while sitting in a 
warm bath. It is not too much to say that every advanced tabetie is a 
potential uremie. 

The control of pains and paresthesias, while quite largely dependent 
upon treatment and often responsive to relatively mild measures such 
as a single course of bismuth or bismuth arsphenamine sulphonate, is in 
the long run a rather difficult matter. It is in this connection, as well 
as in the raising of the general level of well-being of the tabetie, that 
rest, change to a warm winter climate, avoidance of strenuous over- 
exertion and the occasional judicious use of mild sedatives and analgesics 
become an art. Occasional courses of colon irrigation, careful instrue- 
tion in anticonstipation régime, irradiation with ultraviolet light and 
sheer encouraging talk, all play their parts from widely varying angles. 
The physician in charge of such a patient should not too readily resort 
to antisyphilitie measures but should first carefully canvass the field 
of possible causes and nonspecific methods of relief. When antisyphil- 
. itic measures are resorted to in the late tabetie, a tonic procedure as 
distinguished from a treatment for arrest is often indicated. The essen- 
tials of tonic therapy include small doses of neoarsphenamine (0.45 
Gm.) onee a week for six to ten weeks. Bismuth arsphenamine sul- 
phonate, 0.1 Gm. (1.5 Gr.) intramuscularly every fourth day, for ten 
or fifteen injections, may initiate a marked upward trend. Several such 
courses at intervals of three or four months may be sufficient to place a 
tabetie ‘‘wreck’’ on his feet and maintain him in reasonable comfort 
for a long period. 

The casual use of morphine for the relief of any of the painful symp- 
toms of tabes, including crises, cannot be too vigorously condemmed. 
The combination of tabes and morphinism is a therapeutically impossible 
one and inevitably leads to deterioration. The impulse to give a hypo- 
dermie for the relief of pain should be drilled out of instead of into 
medical students. Morphine is only rarely a necessity in dealing with 
the painful eomplieations of neurosyphilis if the above mentioned meth- 
ods of proeedure be given their proper plaee. digi 

Tabetic Crises.— The tabetic crisis, most often of course gastric, 1s 
the most obstinate and discouraging of all complications. Beginning in 
the periodie recurring attack of pain, with or without vomiting, or of 
vomiting, with or without pain, the gradually increasing frequency of 
the seizures ultimately wrecks the patient’s morale and brings about a 
fatal termination through exhaustion and intercurrent disease. Under 
standard intensive treatment to which, unfortunately, neither tryparsam- 
ide nor malarial therapy has made any notable contributions, 24 per 
cent of these patients sustain an amelioration of symptoms with reduc- 
tion in severity and length of attacks sufficient to permit them to get 
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about. The combating of the neurosis, the fear and hopelessness which 
seems to be a psychic accompaniment of the condition, is often as difficult 
as any phase of the treatment. The intrarectal use of chloral and 
sodium bromide, 40 Gr. (2.66 Gm.) each in an ounce of water, has been 
shown by McFarland *** to give very marked relief if the patient is kept 
in a darkened room with the buttocks elevated. No habituation seems 
to develop. Magnesium sulphate intramuscularly is not particularly 
helpful. Occasionally remarkable success in aborting a gastric crisis 
may be secured through the intramuscular injection of 1 to 2 ce. of a 
1:1000 solution of adrenalin. The victims of gastric crises must be 
encouraged to eat heavily between attacks, a thing which they are not 
inclined to do because of their fear that the trouble is actually with. the 
stomach rather than in the nervous system. All the collateral factors 
involved in dealing with advanced tabes should have attention in dealing 
with gastric erises. 

Ataxia.—Tabetie ataxia makes a relatively poor response to treat- 
ment for neurosyphilis as such, in the advanced case, though the acute 
early ataxia occasionally observed responds very well. The tabetie ataxic 
patient can be taught to substitute his eyesight for his sense of motion 
and position and to practice muscle reédueation and balance by drill in 
placing his feet and keeping them ‘‘in the corner of his eye’’ as he 
walks. The psychic factor in ataxia is quite apparent in any consider- 
able experience and reassurance plays no small part in recovery of 
control. 

Primary Optic Atrophy.—The only genuine ray of hope in the treat- 
ment of primary optic atrophy within recent years has been provided by 
Moore’s 188 work on the effects of intraspinal therapy. Moore has ap- 
parently brought out quite clearly that the outlook is dependent on the 
degree of visual impairment and that the earlier the patient can be 
placed under treatment, the better the prospects for arrest. Unfor- 
tunately, primary optic atrophy is relatively uncommon and few ob- 
servers have had the opportunity of studying or treating more than a 
very limited number of cases. When thus viewed from the isolated-case 
standpoint, it must be said that practically all favorable or quasi-favor- 
able results can be matched with failure or rapid decline in vision or 
even an actual disaster, following the use of identical methods of treat- 
ment. It is therefore small wonder that ophthalmologists are profoundly 
pessimistic about the virtue of any form of antisyphilitie treatment. 
Arsphenamine is apparently in disfavor among ophthalmologists; but 
Moore's most recent series shows, apparently convincingly, that while 
spectacular results certainly cannot be expected, the intraspinal therapy 
(Swift-Ellis) of early eases does lead to more arrests and even to some 
visual gain in eontrast with untreated or ineffectively treated cases. 
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Prenatal syphilis, by which term is meant syphilis acquired in utero 
and often mistakenly called congenital syphilis, is an extensive and 
important field of modern syphilology and one in which it would appear, 
from progress in recent years, extraordinary results can be obtained by 
preventive effort. The following brief statement of principles, while 
rather dogmatic, points the way satisfactorily to an attack upon the 
familial aspects of the problem. 

Every syphilitic child may be accepted as prima facie evidence of 
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the existence of a syphilitie mother. Third-generation syphilis, while 
reported, has not yet, in the writer's opinion, withstood eritieal review 
and must at best be an excessive rarity if it exists at all. Paternal 
transmission of the disease to the fetus born of an uninfeeted mother is 
likewise an entity which even the French, who have championed it for 
many years, have apparently generally accepted as nonexistent. There 
are, of course, cases in which the explanation of paternal transmission 
would be most acceptable could it be verified, but these must be regarded 
as still within the ‘‘penumbra of doubt.’’ Most syphilitie mothers have 
syphilitic husbands. Repeated surveys of familial syphilis have shown 
that the father is the overwhelming source of the mother’s infection and 
that this infection takes place as a rule within the first three years of 
married life. Strandberg’s**® study of 250 marriages in which syphilis 
was present in one partner or the other showed that only 27.6 per cent 
escaped all consequences in their married lives. The disease was trans- 
mitted to the partner later than the fifth year in 20 per cent of his cases. 
Inasmuch as there are many reasons for believing that the portal of entry 
in sexual relations may be the cervix (see, for example, Davies !??) and 
that the infecting medium may be the semen, it is apparent that the 
control of infectiousness in marriage cannot be left merely to any such 
consideration as freedom from visible lesions. 

The moment, therefore, that the physician encounters syphilis in any 
person it is a part of his professional obligation to follow the trail up or 
down toward parent or child, as the case may be. The detection of 
prenatal syphilis depends not alone on serologic tests but upon the 
stigmas or physical characteristics induced by the disease when acquired 
in utero; and for this reason, while a round of Wassermann tests on a 
family is of material assistance, it cannot take the plaee of a personal 
inspeetion of all the members, if this is possible. Much follow-up effort 
is profitably devoted by clinics for syphilis to the bringing in of the 
entire family in which the disease has once appeared. 

If examination of the family is the first step, the detection of syphilis 
in the pregnant woman is the second and often the more praetieal step 
in following the trail of the disease. The popularization of a single 
measure, now easily within the reach of the large majority of physicians, 
would go as far in a preventive way in dealing with prenatal syphilis 
as has the Credé instillation of silver nitrate in the prevention of gonor- 
rheal ophthalmia. As part of the routine prenatal care of every woman 
a blood Wassermann or precipitation test for syphilis should be had by 
the third month and this should be repeated by the seventh month of 
every pregnancy. In this way the syphilis acquired in the course of 
marriage and the syphilis all too frequently acquired as the result of 
the extramarital infection of husbands during their wives’ pregnancies 
could be detected. There is, of course, a margin of error in this 
generalization, for serologically negative mothers may, none the less, 
earry syphilitic infection and sero-positive mothers may give birth to 
healthy children. The detection of syphilis in the mother is, however, 
the most rational approach to the prevention of syphilis in the prenatally 
infected child. A 

Identification of syphilis in the newborn child should be made by 
careful physical examination of the child at birth for the suspicion- 
arousers presently to be described; by examination of the placenta in 
the gross in connection with delayed delivery of the placenta; and by 
the serologic test on the cord blood. The effort to detect prenatal 
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syphilis should not, however, by any means end here. Infants with un- 
questionable syphilitic infections may be sero-negative for days and even. 
for weeks after birth and may not before the second month show the 
disease which they acquired in utero. Wherever, therefore, there is any 
ground for suspicion of a child’s antecedents, repetition of the serologic 
tests after the sixth or eighth week is a reasonable measure of precaution, 
and a test after the tenth day has materially greater value than the cord 
Wassermann alone. 

Knowledge of the earmarks of prenatal syphilis in the infant and 
in the adolescent, as well as the peculiarities of syphilis m the gravid 
and childbearing woman, is essential to. the detection of the maximum 
amount of prenatal syphilis in medical practice. The peculiarities of 
syphilis in the mother, the suspicion-arousing symptoms and signs in 
the infant, and the stigmas of tardive prenatal syphilis must therefore 
be reviewed. 

Suspicion-Arousing Elements and Peculiarities of Syphilis in the 
Woman.—Syphilis in women, generally speaking, runs a milder course 
than in men and, as has already been stated, tends more to constitutional 
than to visible and therefore easily recognizable manifestations. This 
is particularly true of its infectious years. An additional difficulty is 
introduced into the diagnosis of syphilis in the woman by the inhibitive 
effect which pregnancy, generally speaking, exercises upon the course of 
the disease. So marked is this effect that it is almost permissible to 
regard repeated pregnancies as a form of treatment for syphilis and 
their high protective value is evidenced by the frequency with which 
one meets the mothers of considerable families of syphilitic children 
who themselves are practically devoid either of clinical or of serologic 
evidences of the disease. Emphasis is, of course, always laid upon the 
importance of the history of miscarriage, and this does indeed con- 
stitute an important suspicion-arousing element. The theoretical 
course of a succession of syphilitic pregnancies tends from abortion 
through successively longer and longer pregnancies to the birth of 
stillborn or macerated, then premature living syphilitic, and finally of 
full-term living syphilitic or apparently healthy offspring. In practice 
this sequence is seldom realized. The characteristics of syphilitic mis- 
carriage in general are: a tendency to the birth of premature fetuses, 
macerated or intact, rather than early embryos; then to an alternation 
of miscarriages with stillborn or living syphilitic children. In the 
writer’s own experience, 45 per cent of 117 cases produced the living 
syphilitic child as the product of the first pregnancy. Estimates of 
the frequeney with which a stillbirth with macerated fetus indicates 
syphilis in the mother and child range from 40 to 80 per cent. Non- 
syphilitic miscarriages are characterized more by a tendency to 
terminate time after time at about the same period of gestation, usually 
the third or fourth month. The longer the series of miscarriages, the 
less likely it is to be syphilitic. The nonspecific beneficial effect of a 
course of arsphenamine in these cases cannot be accepted as proving a 
diagnosis of syphilis in the mother. In the later years of the disease the 
gradual, almost physiologic, decline of infectiousness, together with the 
inhibitive effect of repeated pregnancies, may make it absolutely im- 
possible to identify the mother’s syphilis short of a long period of ob- 
servation. In fact, it is these suppressed cases which have given so 
strong a currency to the conception of paternal transmission. It must 
not be forgotten that syphilis in the mother may be suspected through 
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examination of the father, even though the mother herself is practically 
free from signs. In carrying through this examination, if the father 
shows evidenee of neurosyphilis, the mother's spinal fluid should like- 
wise be examined, even though she be asymptomatie, for conjugal neuro- 
syphilis is too common to be allowed to escape through incomplete ex- 
amination, and neurosyphilis in the woman, like other manifestations of 
the disease, runs a milder and more occult course which makes direct 
recognition a more uncertain matter. 

Suspicion-Arousing Symptoms and Signs in the Child.— These be- 
gin with inspection of the placenta. A typically syphilitic organ is 
larger than normal, the relation to the weight of the fetus being as 1 
to 4, as compared with 1 to 6 for the normal. It is softer, paler, almost 
friable, with yellowish patches and an occasional fatty sheen. The 
endarteritis, as seen under the microscope, is stressed by Williams? 
but placental characteristics are not universally accepted as having great 
weight. The proportion of negative blood Wassermann reactions on 
syphilitic infants at birth may be as high as 37 per cent (Jeans?) but 
by the end of the first few weeks, as already stated, the test almost in- 
variably gives a strong positive. The syphilitie infant, contrary to 
common conception, is usually at birth reasonably well nourished and 
of good appearance. The chief symptoms may be summarized as fol- 
lows: the eruption is rare befcre the third week and shows a distinctive 
tendency to appear about the face, mouth, the anogenital region, and the 
palms and soles. It may be macular, maculopapular, secondarily 
eezematous, and is often infected. Condylomas and mucous lesions are 
usually abundant and the bullae on which so much emphasis is laid are 
present on the palms and soles in only 10 per cent of cases. Snuffles is 
a valuable early suspicion-arouser as common as the eruption. If it is 
hemorrhagic it is almost diagnostic. The ery is very suggestive; a 
peculiar cracked, aphonie, wheezy effort, strikingly different from the 
clear-cut tones even of a feeble though otherwise normal child. Hacking 
of the lips with the formation of fissures across the vermilion border, 
especially of the upper lip and the middle portion of the lower, and 
infiltrative fissures with radial arrangement at the angles of the mouth 
and on the cheeks and chin with eezematous changes, appear in more or 
less advanced cases. They are, however, not so common as the hacking. 
Splenie enlargement is rated as almost diagnostie before the fourth 
month. A very characteristic picture is that of the so-called Parrot's 
pseudoparalysis: a flaccid limpness or hanging of the upper extremities 
or more often a spastic condition of the lower extremities, presumably 
due to painful movement, and attributable to osteoehondritis and 
epiphysitis. The osteochondritis and epiphysitis with osteomyelitie 
ehanges may be recognized by palpable enlargement and tenderness of 
the ends of the long bones, oftenest of the upper extremities. Fusiform 
involvement of the shaft is also recognizable on palpation. Epitroch- 
lear adenopathy is stressed by some writers, and saddle deformity of 
the nose may sometimes be very pronounced. The pulmonary, hepatie 
and marasmie symptoms, melena, icterus, and meningitis are compara- 
tively rare but should, of course, always arouse suspicion, As differen- 
tial elements in the eruptive manifestations, emphasis should be placed 
upon the papular form of the ordinary diaper erythema, which some- 
times apes an anal syphilid almost perfectly, and the extensive pustular 
and eczematoid patchy eruption known as impetigo neonatorum or 
Ritter’s disease. 
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Diagnosis of Tardive Prenatal Syphilis.—Prenatally acquired syph- 
ilis appearing in early infancy shows a curious mixture of the late 
and early charaeteristies of the postnatally aequired form of the disease. 
Prenatal syphilis in whieh the early manifestations are suppressed, 
inconspicuous, or soon overeome by the resistance of the patient, passes 
over into the so-called tardive form. It is a reasonable presumption 
that tardive infections probably represent earlier uterine inoculation so 
that the disease has had the opportunity to modify the struetural de- 
velopment of the child and, similarly, to be modified and reduced in 
virulence by the defense mechanism of the mother and the fetus. Thus 
it comes about that tardive prenatal syphilis is essentially a combination 
of late syphilis with developmental ehanges, some of whieh suggest an 
influence upon the endocrine mechanism and the growth centers. From 
the activities of the disease considered as forms of late syphilis arise the 
most active and, in some eases, life-endangering manifestations; from 
the developmental changes come the stigmas or pathognomonic, presump- 
tive and debatable signs of the disease upon which diagnosis, and par- 
ticularly the suspicion which leads to diagnosis, usually rests. For 
purposes of condensation the symptoms and signs of tardive prenatal 
syphilis may be grouped in order of frequency under the groups of 
structures most commonly involved. This arrangement is carried out 
in Table V.* 


TABLE V.—GnouPED SYMPTOMATOLOGY OF TARDIVE PRENATAL SYPHILIS 19% 


Eye Stokes Series Osborne Series 
Interstitial keratitis. 4-99. 29 52 per cent 20 per cent 
ChoroidiUsd d M TESTES T 
Titis: oir ae Seo ELE 7 X 
Strabismus esee UE LN 4 E 
Ptosis 678 LEE EE 3 s 
Optic atrophy e ES eee 2 tt 
Dacryocystits tarm NEC ED TO 
Retinitis pigmentosa............. 

EHyalitis «$t aetna te e MCN 
Vitreous opacities...............- 
Uveitis: E: ester eS ECCE 


Niebht blindness seer seers 


Skeletal Lesions 


Frontal bosses: e UE 44 per cent 10 per cent 
Saber shins ATE con TM AS GF nd ES 
IFaclesuoe rh der ee ee 21 $ 10 4 
Scaphoid scapular e 20S 5 i 
Epiphyses, enlarged.............. 13 os 

PMATUNTICIS’ ETE REDE 9 we 

Clavicles” thick ar MR 4 dd 

Eiydrarmthrosisf ee NO QT TT 3 sf 3 p 
IDactyliti8. ctc eru MD MEO Es 

Ear, Nose and Throat 

Characteristic teeth.............. 32 * — (2d dentition) 18 (C 
Saddle nose «o cM b 30 ft 4 x 
Other nose lesions... 2-9: 9-2. 19 E 

hugh palatine archers emer: 19 & 8 £ 
«Deafnesa. 21. c eee ene ee 10 Ees Lo s 
Rihagades:.. saraci REED yay 

Gumma, nose and throat......... 0:525 

Nasal opstructionae a 5 p 

Cervical glands”... 5 ET em 2:0. Ss 

iPerforaved palate: 248. ee eS i ee 


* This series illustrates the influence of age on symptematology. The WaR was 
positive in 95 per cent of Osborne and Putnam's patients, and symptoms and signs propor- 
tionately lower, inasmuch as the ages of their patients were under ten years in 75 per 
cent, while 65 per cent of the writer's were over nine years. t 
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Mentally retarded............... 25 ed, 4 per at 
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Visceral 
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From this table it will be apparent that the eye leads all other struc- 
tures in providing chief complaints and symptomatic clues upon which 
to develop a diagnosis of tardive prental syphilis. It is followed by 
skeletal lesions, ear, nose and throat lesions, nervous and mental symp- 
toms, and visceral symptoms in the order named. 

Blood Serologic Tests.—In infancy the blood serologie tests have 
practically an efficiency of 100 per cent after the eighth week of life. 
This peak of efficiency gradually declines, as in the ease of acquired 
syphilis, and in the writer's experience its efficiency approximates 90 
per cent in the first decade of life, 65 per cent in the second, 46 per cent 
in the third, and 15 per cent in the fourth decade (over 30 years). It 
is, however, a notable fact that the onset of an active complication such 
as interstitial keratitis, even in the later years, will be accompanied by 
the appearance of a positive Wassermann in a ease previously negative 
over a long period. After 20 years of age, more than half the cases are 
identified by clinical signs. 

Diagnosis of Tardive Prenatal Syphilis by Developmental Stigmas 
and Signs.—There are only two or possibly three pathognomonie signs 
of tardive prenatal syphilis. "The first of these is interstitial keratitis, 
already described; the second is Hutehinsonian upper central incisor 
teeth; and third perhaps the Moon molar. Even the almost pathogno- 
monic saber tibia ean be simulated to a disconcerting degree by anterior 
bowing in rare eases of rickets and by the so-called nonsuppurative 
osteitis of the tibia. It is therefore probably wiser to elassify the land- 
marks as major, secondary, minor and debatable. The major landmarks 
include (1) the positive blood Wassermann reaction ; (2) interstitial kerat- 
itis; (3) Hutehinsonian ineisors; (4) Moon or mulberry molars; (5) 
eighth nerve deafness; (6) saber tibiae due to osteitis and periostitis 
and simple hypertrophy due to abnormality of the growth centers; (7) 
osteitis of the nasal septum with snuffles and saddle bridge; (8) ep- 
iphysitis and osteochondritis; (9) early splenomegaly; (10) typical 
rhagades and sears; (11) early dactylitis; and last, but by no means 
least, (12) the facies of prenatal syphilis. The secondary landmarks 
differ from the major in that they do not suffice for a diagnosis, alone or 
in combination among themselves, as do the major landmarks. Sec- 
ondary characteristics include: (1) frontal bosses; (2) aplasia of the 
incisor teeth; (3) scaphoid scapula; (4) marked disturbance of the 
age development ratio; (5) precocity and high nervous irritability; (6) 
early epitrochlear adenopathy; and (7) the high, narrow palatine arch. 
Minor stigmas include venous ectasia, marked general hypertrichosis, 
ulnar deviation of the middle fingers, constitutional subnormality, back- 
wardness, hypertrophic frontal suture, eraniotabes and bilateral daeryo- 
cystitis in childhood. Among the debatable or unevaluated signs that 
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have been proposed should be enumerated Carabelli tubercles or acces- 
sory eusps on the molar teeth, retromastoid adenitis, persistent infantile 
hydrocele, hypertrophie thymus and thymie abscess, alopecia areata in- 
childhood, and knock-knee elbow. 

By way of general commentary on these signs, the Hutchinsonian 
upper central incisor deserves special mention. The diagnosis can be 
made only by the seeond-dentition teeth, but it is possible to demonstrate 
their presence in the jaw before eruption, as shown by Stokes and Gard- 
ner,?* and more recently by Meyer-Buley.?* The typical Hutchin- 
sonian tooth shows a definite hypertrophy of the lateral dentieles and a . 
corresponding suppression of the middle dentiele. This gives the tooth 
either a serew-driver shape with marked anteroposterior thickening, or 
a lateral bulge with a central notch. The notch, however, is not abso- 
lutely necessary in diagnosis, and Hutchinsonian teeth ean be recognized 
without it. The so-called ‘‘mulberry molar,’’ rated by many observers 
as quite as characteristic of prenatal syphilis as the Hutchinsonian in- 
cisor, is a modification of the basic structure of the sixth-year molar by 
which the eusps are reduced to extremely small remnants which usually 
rapidly decay while the enamel ridge is markedly hypertrophied. This 
combination of changes, if caries has developed, produces the so-called 
‘honeycomb molar’’ in which the small abortive decayed cusps are re- 
placed by pits in the grinding surface of the tooth. Other anomalies of 
dentition are frequent in prenatal syphilis but of no conclusive diag- 
nostic value. The pegging of the incisors may be suggestive but is not 
to be overrated. Nonspecific serrations and enamel defects cannot be 
regarded as distinctive of prenatal syphilis. : 

A corneal nebula and new-formed vessels, interstitial keratitis, and 
the active keratitis itself, when identified by the ophthalmologist, may 
be accepted by the clinician as a pathognomonic sign of prenatal syphilis. 
It is known to occur very rarely in secondary syphilis in association with 
chancre of the eyelid, but this combination must be excessively rare. 
The more frequent diagnostice confusion possibilities arise from the 
residua of tuberculous keratitis which must of course be differentiated 
by an expert. 

The saber tibia in well marked cases is, of course, easily recognized. 
Emphasis should be placed upon the fact that the change is one of hy- 
pertrophy of the middle third and that a mere serration or roughening of 
the anterior edge of the tibia, or even a very slight bow with a sharp edge, 
does not necessarily justify a diagnosis. The x-ray is often of material 
assistance in demonstrating old osteitis, which is more often responsible 
for the change than is periostitis. Tender points characteristic of syphil- 
itic periostitis should, however, be searched for. The so-called Hutchin- 
sonian triad of deafness, interstitial keratitis, and Hutchinsonian in- 
eisors is rarely seen in its entirety. 

The facies of prenatal syphilis constitutes to the expert one of the 
most interesting and helpful aids in diagnosis. It is not wise, however, 
to attempt to use this eriterion in diagnosis without a eonsiderable 
experience drawn from life rather than merely from textbook description. 

Neurosyphilis and nervous disorders are an important group in the 
symptomatology of tardive prenatal syphilis. "The proportion of spinal 
fluid abnormality recognized by systematie examination ranges from 20 
to 40 per eent and is largely dependent upon the time at whieh the 
examination is performed, the higher proportion occurring in syphilitie 
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infants (Jeans). The onset of juvenile general paralysis may be veiled 
by the youth of the patient and lacks the striking features of the adult 
type, in part because of the undeveloped nature of its victims. Epi- 
leptiform seizures, mild grades of eonduet disorder, and imbecility are 
the presenting symptomatic aspects in most cases. Not infrequently 
before onset, the child may present a normal or even a precocious men- 
tality. Failure to pass a grade in school may be the first warning; and 
months, and even years, of slowly progressive retardation may only 
finally be unraveled as the dementia becomes complete, by an examina- 
tion of the spinal fluid showing the characteristic findings. Juvenile 
tabes runs a milder course than the acquired type, and signs may be the 
chief aids to diagnosis with a comparative insignificance of symptoms. 
Cerebral arteritis, epilepsy, and spastic diplegia are, of course, known 
to occur in prenatally syphilitic children and the proportion of outright 
mental deficiency which is identified as syphilitic by the positive Wasser- 
mann reaction in childhood is about 6 per cent?" More important, 
from the therapeutic standpoint, is the prenatally syphilitic **bad boy." 
Extraordinary responses, and the actual reform of almost criminal 
tendencies may be noted under thorough-going treatment of the un- 
manageable prenatal syphilitie child. 

Sero-positive, clinically negative, tardive prenatal syphilis exists 
and furnishes some of the puzzles of syphilologie practice. It is a great 
mistake to suppose that prenatally syphilitic individuals are necessarily 
marred, seotehed, and more or less seriously damaged by their infection. 
There is a considerable proportion who present not only every evidence 
of good health, but actual physical beauty and mental superiority. 
Among these patients the unaccountable presence of a repeated, strongly 
positive blood serologic test comes to the examiner as a great shock. A 
thorough-going search for the stigmas of the disease not infrequently 
helps out by the identification of a pair of Moon molars or a combination 
of minor stigmas. Such patients may go through life without a signifi- 
cant complication and their positive blood serology may present extra- 
ordinary resistance even to intensive treatment procedures. All such 
patients as well as patients presenting actual stigmas of prenatal syphil- 
itie infection should be given the benefit of the thorough-going routine 
and complete examination for all forms of syphilitie involvement, includ- 
ing an examination of the spinal fluid, if their age is less than 25 years. 

Prevention of Prenatal Syphilis—Prenatal syphilis offers one of 
the richest opportunities for preventive effort in the entire field of 
syphilology. The possibilities arrange themselves under four heads. 

1. Control of the transmission of syphilis in sexual intercourse and 
conception. DLT 

2. Limitation of conception to periods when infectiousness is either 
nonexistent or controlled. 

3. Preconceptional treatment of one or both partners. 

4. Treatment of the pregnant woman and through her of the unborn 
child. 

The control of prenatal syphilis rests essentially, in the large majority 
of cases, upon prevention of the infection of the mother. Such preven- 
tion goes back to first principles in time-treatment relations. The fact 
that it is the arsphenamine rather than the heavy metal phase of treat- 
ment which controls infectiousness makes it essential that this drug be 
used whenever the possibility of transmission arises in marriage or sexual 


446 SYPHILIS 


relations. If the infected partner or partners have been carried through 
the described standards for the treatment of early syphilis, infectious- 
ness may be considered as having been as nearly controlled as possible. - 
The fact that serologic tests alone cannot serve as proof that either 
partner to a sexual relation is noninfectious must also be constantly 
borne in mind. The general time rule that infeetiousness in syphilis 
diminishes toward the vanishing point in the course of the first five years 
has general though unfortunately not absolute applieability to the trans- 
mission problems involved in sexual intercourse and marriage. Every 
effort should be made by the physician in charge of an infected patient 
to postpone unprotected sexual intercourse and conception until after 
five years have elapsed from the date of the infection. Where this date 
cannot be established with any certainty, additional emphasis on treat- 
ment factors is advisable. 

Empirical rules based upon the duration of the infection, upon 
serologic tests, and upon treatment itself, are thus all seen to have a 
definite and often a liberal margin of error. When the attempt is made 
to guide the situation through the eoóperation of a half-comprehending 
patient who is obliged to conform blindly to irksome and, in his opinion, 
frequently unnecessary restrictions, it will be apparent that the worth 
of conception- and infection-controlling methods is at best limited. The 
writer has felt it necessary to advocate more and more the absolute 
control of conception by mechanical means which coincidently prevent 
the entrance of possibly infected semen into the woman’s genital tract. 
If the infected individual can be induced to postpone marriage or sexual 
relations until the completion of the optimum infection-preventing course 
of arsphenamine and heavy metal treatment, and ean be induced through- 
out the first five years of the disease to adopt protected intercourse and 
conception control at such times as he is not directly under the influence 
of the sterilizing effect of arsphenamine, more will probably be accom- 
plished than by any series of time rules ever devised. 

An element of inevitable uncertainty enters into the control of 
transmission of syphilis from mother to child. This is the difficulty of 
absolutely establishing noninfectiousness in the mother throughout any 
period corresponding to that of gestation. If the cure of the future 
mother by treatment were absolutely demonstrable, the situation, of 
course, would be greatly simplified. As the matter now stands, without 
absolute proof of eure, the best protection of the child at the present time 
will consist of treatment of the mother in anticipation of, as well as 
during, pregnancy. It appears, from the observations of Cooke and 
Jeans,?* that pregnancies after the first are not protected unless treat- 
ment is continued during them. The question as to whether or not the 
father shall receive preconeeptional treatment for a syphilitic infection 
depends very largely upon the status of the individual case but in gen- 
eral the writer is inclined to feel that preconceptional treatment of 
both parents is the wisest rule. That such treatment does not reduce 
the likelihood of conception is evident from the way in which arsphenam- 
ine courses in a syphilitic patient have a trick of terminating in a 
pregnancy. The amount and kind of treatment administered as pre- 
conceptional preparation must vary with the individual case but in 
general should include both arsphenamine and a heavy metal. The 
spirillicidal activity of bismuth, however, has increased the latitude 
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of choice in this matter, and bismuth alone may be sufficient in certain 


cases. 


Treatment of the Pregnant Woman.—This, by far the most impor- 
tant because of its practical bearing on all the available methods for 
dealing with the transmission of syphilis to the child, is one of the notable 
advances of the last ten years. To bring home its tremendous impor- 
tance for the welfare of the syphilitic mother and her unborn child, 
the writer quotes only one, and that the most complete and important 
series of figures from the many now extant. Boas and Gammeltoft 1*5 
in a total of 201 cases of syphilitic mothers receiving no treatment for 
the disease found that 96.5 per cent of the children were syphilitic and 
3.5 per cent healthy. Of 87 syphilitic mothers receiving mercury before 
pregnancy but none during it, 90 per cent of children were syphilitic and 
10 per cent healthy. Of 15 mothers receiving an arsphenamine before 
pregnancy but none during it, 80 per cent of children were syphilitic and 
20 per cent healthy. Of 111 mothers receiving mereury only during 
pregnancy, 72 per cent of children were syphilitic and 28 per cent 
normal. Of 26 mothers receiving arsphenamine before and mercury 
during pregnancy, 27 per cent of children were syphilitic and 73 per 
cent normal; while of 105 mothers receiving arsphenamine during, or 
both before and during pregnancy, only from 15 to 20 per cent of 
children were syphilitic, and from 80 to 85 per cent normal. It will be 
seen without further comment that the recognition of syphilis in the 
pregnant woman and the administration of combined arsphenamine 
and heavy metal treatment controls the transmission of prenatal 
syphilis to an extent that should make possible enormous reductions in 
the incidence of the disease. The principal question raised in connection 
with antisyphilitic treatment of the pregnant woman has been that of the 
mother’s tolerance under the added load entailed by the pregnancy. 
This has led to very conservative practice in dosage and amount of 
treatment administered. A number of the published reports describe 
treatment measures far below even a reasonable standard for the acquired 
forms of the disease. With the advent of bismuth especially as a sub- 
stitute for the nephrotoxic mercury, there is no reason why these meas- 
ures should not be markedly intensified. Bismuth arsphenamine sul- 
phonate has not as yet received a satisfactory trial in the treatment of 
the pregnant woman; but neoarsphenamine and bismuth, simultane- 
ously or in alternation, are certainly very well tolerated, and if the dosage 
of the neoarsphenamine does not exceed 0.45 Gm. and the interval be- 
tween injeetions is not redueed below five days, the pregnant woman ean 
easily receive if necessary in the earlier or middle months of her preg- 
nancy an amount of treatment corresponding quite closely to that de- 
scribed for the therapy of early syphilis. Antisyphilitie drugs do not 
have any notable degree of abortifacient effect when employed as de- 
seribed. The principles with reference to the avoidance of rest intervals 
may perhaps be somewhat relaxed in dealing with the treatment of the 
pregnant woman, but no positive information on this matter is available. 
In general, while a pregnaney exereises an inhibitive effeet, there are 
examples to the contrary, and the abrupt cessation of treatment a month 
or six weeks before the close of a pregnancy provides just the length of 
time necessary for a relapse which will involve the child just before or at 
birth. 

In the ease of the mother with latent syphilis of one to five years’ 
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duration whose blood Wassermann reaction is positive, treatment should 
be begun as soon as the pregnancy is recognized and continued at least. 
with bismuth after 12 to 20 neoarsphenamine injections until term. 
The question of treatment in older multiparae must be to some extent 
individually decided and be correlated with the amount of treatment 
that the patient has previously received and the general course of the 
infection. 

These plans cannot be arbitrarily applied to any case or regarded 
as infallibly effective, but they follow the general outline recently 
established in the treatment of syphilis. The pregnant woman should 
not be overloaded, but her tolerance is usually greater than is expected. 
Signs of reactivity must, however, be taken more seriously than in the 
normal case. The urine, blood pressure, and skin must be closely 
watched. Spinal fluid examination should in general be omitted until 
postpartum. Neurosyphilis, if present, as judged by clinical signs, 
is best treated by routine measures; and inasmuch as there is no evi- 
dence as to the effect of tryparsamide upon the optic tract of the fetus, 
this form of therapy as well as malarial treatment should be excluded. 
There is usually ample time for such measures after the pregnancy termi- 
nates. 

Postpartum Observation.—Adequate postpartum observation is a 
paramount obligation. None of the results as yet published can, in 
point of time alone, answer the question as to whether the seemingly well 
child is actually well. The critical years, seventh and fourteenth, second 
dentition and puberty, must be safely passed in a considerable group 
of cases before treatment of the mother ean be evaluated for the child. 
Under the conditions of publie elinies, a year or two of observation is 
all that most observers feel can be expected for the rank and file, but 
every effort should be made to extend this by those who have opportunity. 
Nothing more than encouragement and evidence of symptomatic rather 
than curative effect can be drawn from the usual maternity service re- 
ports which embrace the condition of the child ten days to two months 
after birth. Our treatment methods may be simply converting early 
infantile into tardive prenatal syphilis. 

Treatment of the Syphilitic Infant.—The syphilitic infant presents 
a very special problem in treatment and, in general, published reports 
have been marked by considerable pessimism as to results. The manage- 
ment of this phase of syphilis may be considered to have entered on a 
new era of possibilities with the recent development of bismuth and 
other forms of intramuscular medication. "The child born with syphilis 
suffers the disadvantage of having been thoroughly saturated with 
organisms but possesses at the same time the coincident advantage of 
having, particularly if the infection occurred early in pregnancy, the 
opportunity to develop resistance under ideal conditions. The ability 
to survive after birth, therefore, depends quite largely upon the critical 
nature of the damage done by the disease. A child with a fibrous liver 
and fibrous lungs obviously has small chance of survival under any form 
of treatment. In general the writer believes that an arsphenamine 
and bismuth should be employed from the very outset in the treatment 
of prenatally syphilitie children rather than either drug alone. While 
the mercurial inunction still retains a place for prolonged and later 
treatment, mercury by mouth should be absolutely discarded in the treat- 
ment of the syphilitic infant. The use of bismuth alone has strong ad- 
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vocacy '?? but inasmuch as there appears to be no special reason why 
arsphenamine should be withheld, the general principles of synergism, 
control of infectiousness, and efficiency in the treatment of early syphilis 
(to which early prenatal syphilis is equivalent) would seem to require 
the use of both drugs, except in the presence of definite contra-indieations. 

The writer merely proposes from the various systems and dosage 
schedules available, two which should yield reasonably satisfactory re- 
sults, the first using sulpharsphenamine and bismuth, and the second 
bismuth arsphenamine sulphonate, both these procedures being, of 
course, intramuscular. If the sulpharsphenamine-bismuth procedure is 
used, treatment should begin with sulpharsphenamine, 0.025 Gm. (0.375 
Gr.) every third or fourth day, for three or four injections. The dose 
may then be cautionsly increased to 0.050 Gm. (0.75 Gr.) every fifth day ; 
and after about the eighth injection to 0.075 Gm. (1.125 Gr.), following 
from this point on the general rule effective in the experience of Boone 
and Weech, of an optimum dosage of 20 mg. per kilo. As soon as the 
interval between injections of sulpharsphenamine reaches seven days, 
bismuth may be given intramuscularly using any one of the acceptable 
salts of moderately rapid absorption, such as the salicylates. The bis- 
muth injection should be given during the week between each two sul- 
pharsphenamine injections, and under no circumstances should be sub- 
stituted for the sulpharsphenamine itself, unless it is intended to transfer 
entirely to bismuth therapy, which the writer deems inadvisable, as 
= already stated. The dose should not exceed 25 to 35 mg. of bismuth 
metal per week; the length of the sulpharsphenamine course should 
approximate 15 injections, and the bismuth course from 10 to 15 injee- 
tions. The interval between sulpharsphenamine courses should be four 
to six weeks, this period being covered by the administration of bismuth. 
A total of 30 to 35 injections of each drug should be considered a mini- 
mum, if the tolerance permits. Mercurial inunctions may be used after 
the completion of the sulpharsphenamine and bismuth courses, but 
they should not be used during the sulpharsphenamine treatment. Ex- 
foliative dermatitis seldom occurs in infants, but as already stated, sul- 
pharsphenamine is distinetly uncertain in this partieular and in the 
production of hemorrhagie accidents. 

Bismuth arsphenamine sulphonate, while less intensive than the 
sulpharsphenamine-bismuth system suggested, is none the less a very 
satisfactory drug in the treatment of infantile syphilis. A dosage of 
0.025 to 0.1 Gm. (0.375-1.5 Gr.) in a series of 40 injections at intervals 
of three to seven days is not excessive. Rest intervals not properly 
eovered by bismuth treatment will result in relapses in the prenatal 
syphilis of infaney as in the acquired syphilis of adults. Fortunately 
the child responds to treatment better than the adult with reference to 
eentral nervous system involvement, but this does not do away with 
the necessity for a spinal fluid examination at the end of the second 
or perhaps the third year. It goes without saying that such a child 
must be kept under observation throughout life, that treatment may re- 
quire renewal from time to time, that it can be prolonged by the use 
of inunetions and iodides at intervals and that bismuth intramuscu- 
larly is a partieularly valuable aid in making sure that every last trace 
of the infection is reduced to inactivity. The general rule is that treat- 
ment should be eontinued for at least a year after the total disappear- 
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ance of every sign of the disease, both clinical and serologic, and that 
observation should extend to the thirtieth year or later. ae 

The question as to whether treatment of the prenatally syphilitic - 
child is capable of preventing reappearance of symptoms, including par- 
ticularly interstitial keratitis and deafness in later years, cannot at this 
time be conclusively answered. It is much wiser to keep the child 
under observation with occasional serologic tests and to reinstitute treat- 
ment immediately upon the appearance of a partial or complete positive 
than to trust blindly to luck and to allow the child to escape from ob- 
servation. 

The syphilitic infant, particularly if eachectie, presents difficult 
nutritional problems and should not be removed from the breast if there 
is any way of avoiding it. The rapidity with which snuffles and mouth 
lesions are controlled by the modern methods of treatment solves a diffi- 
eulty often present in the past. 

Management of Tardive Heredosyphilis.—Tardive prenatal syphilis 
is late syphilis rather than early and, unless in the case of some fulmin- 
ating complication, can be dealt with by the more leisurely but very 
persistent methods adopted for the later years of the acquired form. 
It is impossible to exaggerate the value of this leisurely but determined 
persistence in treatment in the securing of ultimate good results. In 
fact, if there is any criticism that can be made of the treatment of pre- 
natal syphilis, it is that of a lack of persistence rather than an unwise 
choice of agents. Individual cases must, of course, receive the benefit 
of special measures. In the resistant case, as for instance, gummatous 
osteitis of the palate and septum, dosage may for a time tend toward the 
adult rather than the childhood scale. Bismuth alone can be used for 
months with highly satisfactory ultimate results, as pointed out by 
Wright.2°° The writer has, he believes, been able to recognize a differ- 
ence in favor of rapid effect between the soluble mercurial salts and the 
insoluble bismuth salts, which in his experience justifies the use of 
mercuric succinimide in the initial treatment of early cases of inter- 
stitial keratitis. Throughout the treatment of prenatal syphilis, as in 
the treatment of acquired syphilis, ‘‘606’’ should be used where neoars- 
phenamine has failed to produce results. This, of course, calls for the 
assistance of an expert. Iodide has a very definite place in the treat- 
ment of prenatal syphilis and may be given in huge doses in early inter- 
stitial keratitis or, for its tonic antisyphilitie effect, in small doses over 
broken periods of months for a total of years. As in the management of 
late syphilis, a spinal fluid examination is necessary to determine the 
freedom of the nervous system from involvement, and when such in- 
volvement appears a continuation or intensification of treatment pro- 
duces favorable results even more frequently than in adults. On the 
other hand, juvenile paresis is highly resistant to treatment and the 
writer has yet to see a genuinely arrested case as a result of either 
tryparsamide or fever therapy. Fever therapy is rated by O’Leary 
and Brunsting as of no avail in these cases, but Osborne and Putnam 2% 
state that they have had excellent results in three cases. 

Statistieal evaluation of treatment results in prenatal syphilis ean- 
not be based entirely upon serologie reactions, for reversal even under 
prolonged treatment may oceur in only 50 to 60 per cent of certain types 
of cases. On the other hand, excellent clinical results can be obtained 
in 80 to 85 per cent of cases, the percentage being held below the hundred 
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mark by the occasional ease of paretie neurosyphilis and the residua of 
interstitial keratitis. Particular emphasis should be placed upon treat- 
ment results by modern methods in interstitial keratitis. The duration 
of quite severe cases can be reduced by the simultaneous use of ars- 
phenamine and bismuth with an intensity comparable to the treatment 
Systems deseribed for early syphilis from the usual period of six to 
eighteen months, to from two to six months, the rate of clearing of the 
eornea being seemingly less affeeted than the aeute phase. It should be 
recalled that the use of small doses of neoarsphenamine at bi-weekly 
intervals without simultaneous use of bismuth, which seems to be com- 
mon practice, is not regarded in this presentation as efficient treatment. 
Dealing with average material containing many cases which present 
high degrees of opacity and vascularization, the writer was able to secure 
favorable results in 66 per cent with marked improvement in 42 per 
cent. If the treatment of interstitial keratitis as practiced through the 
combined efforts of the Massachusetts Eye and Ear Infirmary and the 
syphilis clinic of the Massachusetts General Hospital (see Carvill 1%) 
could be made universal, involvement of the second eye would become 
a comparative rarity and the residual damage which reaches so grave a 
figure at the present time could be reduced to almost negligible pro- 
portions. Osborne and Putnam '"? were able to report noninvolvement 
of the other eye in 30 consecutive eases after intensive treatment was 
started. 

Deafness in the prenatally syphilitie ehild does not respond to any 
appreciable degree to treatment. 

The question of the fitness of prenatally syphilitie adults for mar- 
riage is frequently raised. The writer unhesitatingly subscribes to the 
belief that there are no eontra-indieations to marriage in a reasonably 
well-treated ease. The possibility of a revival of interstitial keratitis 
following the strain of a pregnancy must, however, be borne in mind and 
accepted as a minor risk. Apart from a slightly increased tendency 
toward sterility, the prenatally syphilitie woman is no different from the 
average individual. 
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History of Gonorrhea.—Gonorrhea, a Latin word of Greek origin, 
is first found mentioned in the writings of Aretaios of Cappadocia, a 
Greek physician who lived in the first or second century. There are 
several referenees in the earlier literature which justify the belief that 
the disease was prevalent long before this period. It probably existed 
among the early Egyptians beeause in the Papyrus Ebers, the oldest 
medical Egyptian record, are found prescriptions to be used as injec- 
tions for venereal affections. There is also a very accurate description 
of gonorrhea in a Japanese manuscript of 900 B.C. That the Jews did 
not escape is proven by verses in the fifteenth chapter of Leviticus. 

By the end of the sixth century, some conception of the inflammatory 
nature of urethral disease had evidently been developed, because men- 
tion is made of pyuria, hematuria and dysuria. Paul of gina 
speaks of urethral suppuration and bleeding without admixture of 
urine. 

It was not until 1000 A.D. that any attempt to explain the etiology 
of the disease was made. Maimon, a Jewish physician at Cairo (1139- 
1204), ineludes lasciviousness and licentiousness among the various 
causes. Guillaume de Salicet, in the thirteenth century, attributed the 
disease to impurities retained under the prepuce after connection with an 
unclean woman. He was the first to suggest prophylactic washing. 
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In the fifteenth century we find the history of gonorrhea merging 
with that of syphilis. In 1530 Paracelsus taught that gonorrhea was 
an initial symptom of syphilis. This misconception held sway until 
overthrown by the excellent work of Ricord, begun in 1831 and con- 
tinued until 1860. 

The personal experiment of John Hunter, in 1767, still further 
strengthened this erroneous belief. He unfortunately contracted both 
syphilis and gonorrhea from an inoculation of impure gonorrheal pus. 
His prominence in the medical world caused his teachings to be widely 
accepted and it was not until the middle of the eighteenth century that 
Ricord succeeded in convincing the medical profession of the duality 
of gonorrhea and syphilis. 

Prevalence of Gonorrhea.—In civil life, sexual promiscuity and 
prostitution make the disease endemic. Because of the nature of the 
disease, it is impossible to obtain accurate statistics. It is highly probable 
that every male who indulges in promiscuous intercourse sooner or later 
acquires a gonorrhea. According to Morrow, 60 per cent. of the adult 
male population of the United States have gonorrhea.  Forchheimer 
places the figure at 51 per cent. Among women gonorrhea is less com- 
mon than among men. Statisties show the proportion of men to women 
as 16 to 1. 

In 1901, there were reported 162,372 patients suffering from venereal 
disease in New York City; of these 90 per cent. had gonorrhea. During 
the year 1907, more than 12 per cent. of the men in the U. S. Army 
had gonorrhea. In the Philippines the percentage was higher, 18.71 
per cent. The duration of the disease varied from twenty-three to fifty 
days. 

Duration of Gonorrhea.—Experience has shown that the duration 
of the disease varies within wide limits, depending upon its extent, 
complications, and the habits and general condition of the patient. 
It has been stated that in acute anterior urethritis the average re- 
covery takes place in five to six weeks. Yet we constantly see cases 
of acute anterior urethritis complicated by a persistent folliculitis or 
periurethral abscess which may last from eighteen months to two years. 
As Ricord states, ‘‘We know when gonorrhea begins, but God alone 
knows when it will end." When the gonococcus invades the posterior 
urethra and prostate the infeetion may persist for even three years or 
more. In general, it may be stated that the gonococci usually disappear 
from the urethra in six months, and rarely persist for more than two 
years. It is exceptional for gonococci to be present after two or three 
years, although cases have been reported in whieh they were demon- 
strated after longer periods. 

In women, it is much more diffieult to form any opinion. Many 
competent observers are unwilling to set any limit to its infectiousness. 
Many women, like men, may reeover in a few months. In others, the 
duration is mueh more indefinite and the disease mueh more rebellious 


to treatment. Cases of vulvovaginitis in children have been known to 
persist for years. 
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Etiology.—In the adult the disease is in practically all cases acquired 
by coitus. The gonococcus is implanted from an infected cervix or 
urethra into the urethra of the male, reaching, in all probability, the 
fossa navicularis to which for a time its location is limited. The epi- 
thelium of the fossa navieularis is of the squamous type and resistant 
to the gonoeoceus. The organism probably lives in the secretions of the 
eanal and at this stage is therefore easily destroyed or removed by 
suitable prophylaetie treatment. 

Extravenereal infection in adults is extremely rare. Cases have, how- 
ever, been reported in which infeetion was transmitted by infected 
towels, lavatory seats and urethral instruments. 

The gonococeus may be inoculated in the eye, urethra and the female 
genital passages. The rectal mucosa is more resistant. All squamous 
epithelium offers marked resistance. The mouth and nose are prae- 
tically immune except in young children. The preputial cavity, the 
vagina of the female, and the urinary bladder are rarely and only mildly 
involved in gonorrhea. 

That children and infants are very susceptible to gonorrhea is 
evidenced by the frequency of vulvovaginitis and gonorrheal con- 
junetivitis. Nasal and buceal gonorrhea occur almost exclusively in 
children. 

Bacteriology of Gonorrhea.—Neisser, in 1879, made the first suc- 
cessful attempt to find the causative organism of gonorrhea. He was 
the first to describe the microscopic appearance of the gonococeus as 
seen in urethral and conjunctival pus. Other observers confirmed his 
findings, but all attempts to grow the organism in artificial media failed 
until Bumm, in 1885, successfully used solidified serum derived from 
the human placenta. The separation of the gonococeus in pure culture 
enabled experimental inoculation to be undertaken in the human sub- 
ject, and the successful issue of these operations demonstrated the direct 
eausal relationship of the gonococeus to the disease. 

MicroscopicAL APPEARANCE OF GoNnococcus.—The gonococcus is a 
diplococeus. In shape it is planoconvex or bean-shaped and the pairs 
lie with their concave or plane surfaces opposing. They have no eap- 
sule, form no spores and are non-mobile. 

They vary considerably in size. In purulent secretions they are found 
both within and outside of the pus and epithelial cells. The most char- 
acteristic groups are met with inside the cells. There is no definite 
clinical relationship between the extracellular or intracellular position 
of the gonococci and the severity or stage of the inflammation, in a 
given ease. In every specimen, gonococci are found both within and 
outside of the cells and in no definite proportion. 

STAINING OF THE Gonococcus.—The gonococcus readily stains with 
any of the basic anilin dyes, e.g., methylene blue, fuchsin, gentian violet, 
ete. It is easily decolorized with alcohol, acids, xylol and other reagents. 
Thus in staining by the Gram process the gonococci lose their violet 
color and take up a counterstain. They are, therefore, Gram negative. 
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Many special methods of staining these cocci are described, but the 
Gram method is by far the most important as it differentiates the gono- 


coccus from all Gram-positive organisms. When the Gram stain is 


applied, a thorough washing with alcohol leaves the gonococei colorless, 
while pseudo-gonoeoeei stand out in bold relief, stained darkly by the 
combined color of gentian violet and the Gram solution. In order to 
demonstrate more clearly the effect of the Gram stain, a contrasting 
eounterstain (fuchsin, ete.) is employed in order that the gonocoeci 
may be visible by direct comparison with other organisms. 

In following up the effect of treatment it is not necessary to use 
the Gram method of staining. A 2 per cent. aqueous solution of 
methylene blue makes a very efficient and rapid stain. 

Preparation of the Specimen.—To prepare the smear in a suspected 
ease of gonoeoecal infection in the male, cleanse the external parts. 
Transfer some of the discharge in the meatus with a platinum loop to 
a glass slide. If there is extreme tenderness of the urethra, a drop 
of secretion may be expressed from the canal and transferred to the 
slide by direct contact. 

In the female the material should be taken from the urethra and 
cervix. In chronic and doubtful cases, attempts should be made to 
obtain the secretions from Skene’s and Bartholin’s glands. After 
cleansing the parts with sterile water, the urethral discharge is obtained 
as in the male. Frequently if no secretion is visible a drop may be 
expressed by inserting a finger in the vagina and firmly stroking the 
urethra from above, downward and forward. The cervix is then exposed 
with a speculum, and the external os wiped dry with cotton. A platinum 
loop is inserted into the cervical canal and the secretion placed on a 
glass slide. 

The pus is spread on the slide in a thin film. Each slide is then dried 
by evaporation at a gentle heat and fixed by rapidly passing it three 
or four times through a spirit lamp or Bunsen burner flame. 

Methods of Staining.—(1) Methylene Blue: The specimen is cov- 
ered with a saturated solution of methylene blue for ten seconds, washed 
in running water, dried and examined with an oil immersion lens. 

(2) Gram’s Method: The solutions employed are: 


A.  Anilin-water gentian-violet. This consists of 


Anilin oil 5st eee ee ES 3 e.c. 
Absolute <alcoholy- pet ee HTTP T e.c 
Distilled «water Teeter A 90 e.e. 


Shake for two minutes. Filter until clear. Add two grams of 
Grübler’s powdered gentian-violet. Set aside for twenty-four hours. 
Pipette supernatant fluid as required. This solution keeps well for 
6 to 8 weeks. It takes time to prepare it, however, and it is quite unstable. 
The more stable carbolic-water solution of gentian-violet is recommended, 
eonsistine of: 


tandi 
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Saturated alcoholic solution of gentian-violet. 1 part 


Five per cent. solution of earbolie acid....10 parts 
B. Gram solution. 

CGUIDIo D M METTE: l part 

Poe odid - 7544. 0 leoi dede 2 parts 

Distilled water ........... h RGdls shed a 300 parts 


C. Absolute alcohol. 
D. Contrast stain. 


PEU A serre mxdkbre vv SEER Iun 2 parts 
Saturated aqueous solution of Bismarek brown 98 parts 
or 
Carbolfuchsin (Ziehl-Neelsen) ............ 1 part 
WRUAUTES 12 MU So ONT ed 20 parts 


Technic of Staining.—(1) Stain with anilin-water gentian-violet or 
earbol-gentian-violet for three minutes. Shake off excess of stain. 

(2) Cover with Gram's iodin solution for two minutes. 

(3) Decolorize with absolute alcohol for thirty seconds. 

(4) Allow to dry. 

(5) Counterstain with Bismarck brown or carbolfuchsin solution 
for three to five minutes. 

Value and Limitations of Staining Methods.—For ordinary clinical 
work, the Gram method of staining is employed to distinguish the 
gonococcus from the staphylococci and other Gram-positive cocci. There 
are three sources of error, viz.: 

(1) There are other Gram-negative cocci from which the gonococeus 
ean be distinguished only by culture, such as the Micrococcus catarrhalis, 
Diplococccus intracellularis and certain chromogenic cocci. None of 
these organisms except the Micrococcus catarrhalis have been identified 
in the genito-urinary tract and none of them except the Micrococcus 
catarrhalis is believed to cause urethritis. The urethritis caused by the 
Micrococcus catarrhalis is rare and could not clinically be mistaken for 
acute gonorrhea. 

(2) In a small percentage of cases in the normal urethra and also 
in the normal vagina, Gram-negative cocci are found. They ean usually 
be differentiated from the gonococeus by their form, size and extra- 
cellular position. 

(3) The fact that staphylococci may be Gram-negative as well as 
Gram-positive is a frequent cause of error. 

These confusing factors apply almost exclusively to chronic ure- 
thritis. For all practical purposes, in cases of acute urethritis the 
presence of Gram-negative coffee-bean-shaped, intracellular diplocoeei 
is diagnostic of gonorrheal infection, when supplemented by the usual 
elinieal evidence. 

The methylene blue stain has no differential value. It is useful only 
because it is a quick method for studying the effects of treatment 
in a given case in which the diagnosis has previously been made by the 
Gram method. Neither the Gram nor methylene blue stain should be 
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relied upon to verify a cure of gonorrhea. In order to establish a 
diagnosis beyond a doubt the isolation and identification of the specific 
organism is the only certain method. j 

In acute cases, the gonococeus can usually be cultivated from the 
diseharge without mueh diffieulty, providing suitable eulture media are 
employed. In ehronie cases more difficulty is met with, and even when 
the greatest care is used in securing the material for examination and 
preparing the eulture, repeated examinations are necessary before a 
definite opinion can be given. 

In ehronie cases or those in which a cure is to be determined, the 
method of obtaining material is as follows: The patient is instructed 
to report with a full bladder. After cleansing the parts with green 
soap and a 1-60 carbolie acid solution, the patient voids several ounces 
of urine into a sterile flask. The prostate and vesicles are then thor- 
oughly massaged, after which the patient is instrueted to void the 
remainder of the urine in a second sterile flask. The specimens, while 
warm, are immediately sent to the laboratory. Chilling of the samples 
reduces the chances of success. On the other hand prolonged exposure 
to body temperature permits the growth of other eontaminating organ- 
isms which renders the isolation of the gonococeus more difficult. 

For the initial culture of the gonococeus, either Wertheim’s ascitic 
agar or Heiman’s culture media is employed. For a detailed considera- 
tion of the preparation of the various eulture media, and the cultivation 
and isolation of the gonococcus, the reader is referred to special works 
on the subject. 

GowococcAnL Immunity Reactions.—In addition to their scientific 
interest, the immunity reactions which ean be excited by the gonococeus 
have an important practical bearing on certain methods of diagnosis. 
Their as yet incomplete development and interpretation have been due 
to the failure of all attempts to produce gonococeal infections in animals. 
No toxins seem to be elaborated by the gonococeus, but Wassermann and 
others have shown, by means of the-complement-deviation test, that 
bodies similar to amboceptors were present in the blood of patients 
suffering from gonococeal infection. Since then much work has been 
done on the complement-deviation test, on opsonie action and agglutina- 
tions. The results, though far from complete, serve to substantiate the 
view that a specific immunity is elaborated in the human organism 
against the gonococcus. 

Complement-Deviation Test.—The credit for having made the test 
of clinical value belongs to Schwartz and MeNeil. The reactions depend 
upon the fact that, in the presence of the complement, gonococeal endo- 
toxins (antigen) combine with gonocoecal antibodies (patient's serum), 
and that, in doing so, the eomplement (guinea-pig serum) becomes 
"fixed" or ''deviated." The fixation of the complement which occurs 
if gonococcal antibodies are contained in the patient's serum prevents 
lysis of the red cells and a ‘‘positive’’ reaction is then said to have been 
obtained. 


According to Schwartz and MeNeil, in cases of anterior gonorrheal 
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urethritis in the male, and acute vulvovaginitis in the female, a positive 
reaction is rarely obtained. When, however, the infection invades the 
posterior urethra in the male, and the cervix, glands of Bartholin and 
the pelvic organs in the female, the patient will react positively. The test 
becomes positive sooner or later in posterior urethritis, prostatitis, semi- 
nal vesiculitis, epididymitis, cystitis, pyelonephritis, arthritis, ete. A 
positive reaction persists six to eight weeks after a cure is effected. 
If a strong positive reaction persists after this period, the ease should be 
regarded as still harboring gonococci. 

(1) Effect of Vaccines on the Test.—1f gonococeus vaccines are given 
to a patient with a fading or weakly positive test, the vaccines will 
ehange the weakly positive to a strongly positive test. If the patient 
has not recently had a gonorrhea, vaccines will have no effect upon the 
test. 

(2) Clinical Value of the Test—The accuracy of the test will vary 
according to the skill and experience of the serologist. Technical errors 
interfering with the validity of the test are much less likely to occur 
than in a gonococcus culture. On the other hand, a positive culture is 
more certain evidence that the gonococcus persists in the urethra or 
vesicles, than is a complement-fixation test. Thus if a patient has a 
gonorrheal arthritis as shown by a positive complement-fixation test, 
bacteriological examination is necessary to prove that gonoeoeci are 
present in the urethra. On the other hand, the test will often help to 
differentiate between rheumatie and gonorrheal arthritis. 

As previously stated, the results obtained will vary with different 
observers; thus Keyes made a careful comparison between the relative 
merits of the ‘‘fixation’’ test and bacteriological examination. In 100 
cases, the complement-fixation test was wrong in 1 out of 47, the bac- 
teriologieal test in 1 out of over 100 examinations. 

In the authors’ work, the test has proven of most value in acute pos- 
terior urethritis, prostatitis, vesiculitis, arthritis and systemic gonorrhea. 
A positive test means that gonococci are present in the body, bearing in 
mind that the reaction may persist from 6 to 8 weeks after a cure. 
In chronic gonorrheal prostatitis and vesieulitis, the results have not 
been so satisfactory, the test at times being negative when careful bac- 
teriological examinations later demonstrated gonococci in urinary shreds 
or in the discharge. 

In uncomplicated anterior urethritis, the test is of no value, a clear 
urine and negative bacteriological findings being necessary to determine 
a eure. In two clinic patients suffering from a hyperacute anterior 
gonorrhea, one complicated by periurethral abscess and the other by 
balanoposthitis, a positive fixation was obtained. 

In conclusion it may be said that a positive fixation test signifies the 
presence of gonocoeei in the body. A negative test is not so reliable. 
This fact must be borne in mind when the test is employed in the determi- 
nation of a eure. Variations in the different strains of gonococci may 
probably explain some of the misleading negative reaetions and the per- 
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sistence of antibodies in the blood after all gonocoeci have been exter- 
minated may aecount for erroneous positive results. 

Gonococcus Vaccimes.—Either stock or autogenous vaccines are em- 
ployed in the treatment of gonorrhea. Autogenous vaccines have the 
advantage of being specific in a given case. They have the disadvantage, 
however, in that it takes several days to prepare them and are, therefore, 
not available when needed. The experiments of Teague and Torrey 
showed that the serum of an animal immunized to one strain of gono- 
coccus did not cause fixation of complement when tested against an 
antigen obtained from another strain. They were able to differentiate 
eleven strains of gonococci. Most of the stock vaccines now sold are 
a mixture of different strains and are commonly employed when begin- 
ning the treatment. 

(1) Dosage.—This varies with different urologists from 10,000,000 
to 50,000,000. We usually begin with 50,000,000 and increase 25,000,000 
at each dose until a maximum of 200,000,000 is reached. The injections 
are given intramuscularly, preferably in the gluteal region, and are not 
repeated oftener than every other day. 

Local pain and inflammatory reaction following yer are usually 
mild. General febrile or toxie reactions sometimes occur, if the dosage 
is high or pushed too rapidly. They rarely last more than twelve hours. 

(2) Results—In acute or chronic urethritis and vulvovaginitis we 
have never seen any benefit derived from the use of vaccines. In acute 
prostatitis, epididymitis, vesiculitis or periurethral lesions, the employ- 
ment of vaccines frequently seems to lessen the severity and duration of 
the disease. When a patient with gonorrhea develops fever or symptoms 
suggestive of these complications the prompt use of vaccines may per- 
haps abort them. In systemic gonorrhea, many authorities rely upon fre- 
quent injections ranging from 50,000,000 to 600,000,000. In gonorrheal 
sepsis the results are sometimes very definite, in others they are entirely 
negative. 

Antigonococcus Serum.—Rogers and Torrey employ a polyvalent 
serum obtained from the ram. It is also prepared from rabbits, sheep 
and horses. The serum of the former is preferred because it seems 
less toxic. The animals are immunized by injections of increasing doses 
of gonococeus emulsion. The serum is tested for its gonococeus anti- 
body content by means of the complement-fixation test. 

(1) Dosage.—' This varies from 2 c.c. to 25 c.c. at 24 to 48-hour 
intervals. When ram serum is used, a local reaction may occur, char- 
acterized by a varying amount of swelling, redness and tenderness. 

(2) Results—TIn localized gonorrhea and its complications, the re- 
sults are variable and perhaps inferior to those of the vaccines. In sys- 
temic gonorrhea and in joint cases, Rogers reports good results in 85 
per cent. of early cases. Herbert reports satisfactory results in all 
chronic joint cases. Swinbourne states that when the serum was em- 
ployed at the onset of 27 cases of acute epididymitis, the pain was 
relieved in 24 hours. Watson has employed it in the vaginitis of chil- 
dren without result. 
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Urethritis.—The existence of a mixed infection, in chronic urethritis, is 
due, in most cases, to the various types of bacteria which are found 
under normal eonditions in the urethra. In a general way, it may be 
stated that ehronie urethritis may be due to: 

(1) The persistence of the gonococcus. 

(2) Presence of the gonocoeeus in conjunction with other bacteria. 

(3) Other bacteria without the gonococeus. 

As previously stated, the gonocoeeus in the male is rarely found 
after three years. Notthaft, who states that the gonococeus always 
disappears from the prostate within three years, is supported in his 
belief by Finger, Wassidlo, Goldberger, Neisser, Frank and others. 
The bacteria in normal urethre have been studied by various observers. 
Pfeiffer examined 24 normal subjects and found diphtheroid bacilli 
in 21, streptobacilli in 10, Staphylococcus pyogenes aureus in 5, Micro- 
coccus candicans in 4, Sarcina alba in 14. Petit and Wassermann found 
5 varieties of cocci, 6 kinds of bacilli. Franz, in 56 urethras, found the 
sarcina once, Bacillus coli communis once, Staphylococcus pyogenes 6 
times, streptococci twice, and 7 other varieties of cocci and four of 
diplococei. These bacteria were found, in practically all cases, near 
the meatus. Very few, or none, were found in the deeper portions of 
the anterior urethra. 

Chronic Anterior Urethritis—In 154 cases, examined by Tano, Cohn, 
Owens and van Hoffmann, 10 showed gonoeoeei alone, 10 gonococei 
mixed with other bacteria, 114 other bacteria without gonoeoeci; 20 
were sterile. 

Chronic Prostatitis—Young, Geraghty and Stevens examined 17 
eases. They obtained a growth on agar in only eight. The staphylocoe; 
eus was found in 3 and Streptococcus pyogenes in 2. Notthaft exam- 
ined 120 cases. He found the gonococcus 47 times, other micrococci, 
119, bacilli, 15, other bacteria, 14 times. Cohn in 12 cases found Sta- 
phylococcus albus 11 times, streptococcus 3 times, bacillus coli once, 
other bacteria 3 times, no gonococci. The gonococcus was not found 
after the third year. He found the gonococeus in only five cases within 
18 months of the time of infection. In eases of less than 18 months, 
the gonococeus was found in 60 per cent., either alone, or with other 
bacteria. In cases ranging from 18 months to 2 years, the gonococcus 
was found in 18 per cent. Cases of from 2 to 3 years’ standing showed 
gonoeoeei in 6 per cent. j 

Chronic Vesiculitis—Gonococei are rarely found. Cultures are 
often sterile. The usual bacteria present are staphylococcus, streptococ- 
eus, Bacillus coli communis and Bacillus lactis aérogenes. 

INCUBATION PER1I0p.— This varies from two days to two weeks. The 
- average incubation period is from 5 to 7 days. In inoculation experi- 
ments the ineubation period is from 2 to 5 days. The shortest ineuba- 
tion periods are probably due to a combination of simple urethritis 
- or sexual strain with gonococcal infection. Exacerbations develop, as 
a rule, more quickly than new infections. 


| BACTERIOLOGY oF CuHrRonic  GoNOCOCCAL — INFECTION.— Chronic 


- 
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According to Keyes, the average incubation period of 34 primary 


attacks was 6 days. Of these the primary attack in 20 per cent. appeared. 


before the fifth day, in 61 per cent. on the fifth, sixth and seventh days. 
In 76 secondary attacks, the average incubation period was 4.88 days, 
of which 55 per cent. appeared before the fifth day, and 31 per cent. 
from the fifth to the seventh day. 

Pathology of Gonococcal Infection.— Wherever the gonococcus is 
found, tissue changes characteristic of bacterial invasion are soon appar- 
ent. The organism at first grows on the surface of the epithelium, form- 
ing surface colonies. The production of toxins by the gonococei soon 
causes hyperemia and serous exudation. The cylindrical epithelial 
cells become swollen and loosened and cast off in great numbers. The 
smaller blood-vessels are seen crowded with leukocytes, and diapedesis 
and leukocytosis are soon in active process, causing the characteristic 
purulent discharge. The concentration of the wandering cells is greatest 
immediately below the epithelial layers. 

Squamous epithelium is more resistant to the gonocoecus and, although 
colonies may flourish on the surface, they do not penetrate between 
the interstices of the cells. In the ease of cylindrical epithelium, gono- 
cocci readily reach the corium and, frequently, also the submucous tissue. 
Wherever the gonococci penetrate, there is intense infiltration in propor- 
tion to the number of organisms. As the gonococei pass along the lymph- 
channels, they set up more or less lymphangitis. As the purulent stage 
subsides, the denuded areas of epithelium are regenerated and layers 
of flattened eells are formed. 

ACUTE ANTERIOR UnETHRITIS.— We are indebted to the writings of 
Finger, Gohn and Sehlagenhaufer for the pathological findings in acute 
anterior urethritis. The urethre of condemned criminals were inocu- 
lated, and immediate postmortem examinations were made to investigate 
the various stages of invasion of the tissues by the specific microbe. 
Thirty-eight hours after inoculation, the gonococci had only just begun 
to penetrate between the epithelial cells. At the end of three days, 
the surface of the epithelium was covered with pus, the epithelium 
being infiltrated with bacteria on one side, and by leukocytes on the 
other. The inflammatory changes showed striking characteristics: 

(1) The squamous epithelium of the fossa navicularis resisted the 
invasion of the gonococci almost absolutely. 

(2) The cylindrical epithelium of the penile urethra showed exten- 
sive invasion, most marked about the erypts and glands, which were 
packed with pus and gonococci. 

(3) The subepithelial connective tissue contained few gonococci, 
except in the neighborhood of glands and erypts. Definite inflamma- 
tory changes, however, were present. 

The glands and crypts are implicated in the general inflammatory 
process and form important centers of inflammation. Their orifices 
frequently become closed by the swelling of the mucous membrane. 
Since the gonococci often extend to, and sometimes into, the corpus 
spongiosum, the suppuration and periglandular infiltration arising is 
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often very intensive and extensive at the height of an aeute gonorrhea. 

CHRONIC ANTERIOR UnETHRITIS.— There is a distinct tendency in a 
eonsiderable proportion of eases for the processes whieh are produetive 
of eure to stop short of completeness, causing a so-called chronic inflam- 
mation, which allows the gonococeus to maintain its existence in certain 
areas, although its activities are restrained. The following pathological 
changes are noted: 

(1) The periglandular inflammatory exudate is gradually converted 
into cicatricial tissue. The extent and density of the connective tissue 
formation will depend upon the intensity and distribution of the acute 
inflammation. 

(2) Changes in the glands and erypts are seen, The inflammation 
within them may persist, resulting in the ‘‘glandular urethritis of Ober- 
lander." The opening of the gland may become occluded, causing the 
formation of a purulent or colloidal eyst (dry urethritis of Oberlander). 
The inflammation may cease, either by a return to the normal, or by 
cicatricial obliteration of the gland. These changes may all be seen 
in the urethra at the same time. 

(3) Changes in the mucous membrane are those of chronic inflam- 
mation. They may be general, or localized over one or more small areas. 
The type of inflammation will depend upon the degree of infiltration 
and sclerosis. If the sclerosis is slight and infiltration predominates, 
the urethroscope shows the surface to be swollen, red and eroded in spots, 
while here and there appear the inflamed orifices of suppurating glands. 
This stage has been termed the *'soft infiltration of Oberlander." When 
there is marked sclerosis, the overlying mucous membrane is lighter in 
eolor than the adjacent healthy mucosa and appears salmon-colored or 
dirty grayish yellow., Elsewhere there may be ulcerations, erosions, 
papillary outgrowths, with here and there a patch of squamous epi- 
thelium. This is the ‘‘hard infiltration of Oberlander." When the 
sclerosis is still more marked and extensive, urethral stricture results, 
diminishing the caliber of the urethra. The soft infiltration may heal 
spontaneously by absorption; the hard infiltration requires dilatation 
and leaves a permanent scar. 

MEMBRANEOUS URETHRA.— Inflammation of this portion of the urethra 
is clinically mild. Submucous infiltrations are usually slight and strie- 
ture is rare. The glands are relatively few and simple and chronic 
glandular eatarrh is comparatively mild. 

Prostatic URETHRA.—In this part of the canal the glands are large 
and complex. Gonococeal infection often causes abscesses in the glands 
which break through into the canal. The verumontanum and sinus 
pocularis may also be the seat of abscess formation. 

Tue PRosrATE.— When the prostatic urethra is involved there is 
practically always some involvement of the prostate. Prostatitis is per- 
haps the most frequent and important complication of genital gonorrhea 
in the male. In the milder forms, the inflammation extends into the 
ducts and either spares or does not markedly involve the acini (eatarrhal 
prostatitis), with very little or no infiltration of the stroma. When the 
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acini are involved they become distended with pus, with infiltration of 
the surrounding stroma. When the inflammation becomes chronic, the. 
involved acini may continue to suppurate or become cystic, necrotic or 
atrophic, with induration of the interstitial tissue (follicular prosta- 
titis). When the inflammation is more intense, there is a more marked 
involvement of the stroma. Abscesses may form in small multiple foci, 
few or many of which may resolve or coalesce to form a large abscess, 
which usually ruptures into the urethra or, more rarely, into the ischio- 
rectal fossa or rectum. 

Curonic PRosTATITIS.— According to Young, Geraghty and Stevens, 
the mieroscopie ehanges are as follows: 

*f Periacinous infiltration is the essential lesion of chronic prostatitis. 
This frequently exists alone or may be combined with interstitial and 
endoglandular processes. The changes in the acini are manifold. In 
some instances the cul de saes are dilated; this dilatation may be due to 
stricture or obstruction in the excretory ducts, but it is probably more 
often the result of an accumulation of inflammatory products in the 
glandular saes, the museular tone of whose walls has been injured by 
the inflammatory process. Acini, however, the caliber of whose lumina 
has been diminished, are almost as frequently seen as are dilated ones, 
and this is especially true where the prostatitis has been of long standing 
and an extensive periacinous sclerosis has formed. At times the acini 
are mere vestiges or may be entirely replaced by fibrous tissue in areas 
of considerable extent. The acini are often partially or entirely filled 
with proliferating and desquamated epithelium."' 

SEMINAL VEsIcuLITIS.—In acute gonorrhea the vesicles undergo the 
same changes as are found in the prostate. Abscess of the vesicles is rare. 
In chronic inflammation the walls of the vesicles are infiltrated. In 
severe cases or in those of long standing, a perivesicular infiltration is 
often found. As the condition becomes more chronic, the round-cell 
infiltration becomes organized and contracts, causing occlusion of the 
lumen. The gland does not drain and frequently in long-standing cases 
the vesicle, instead of being a branched ramifying canal, is converted 
into an irregular cavity containing pus. 


GONORRHEA IN THE MALE 


When gonococci are implanted upon the urethral mucous membrane, 
they multiply and produce an inflammation which, under favorable 
conditions, may terminate in the anterior urethra without invading the 
posterior urethra. Usually, however, after the organisms have been 
multiplying for some time in the anterior urethra, they gradually 
extend backward and invade the posterior urethra. The inflammation 
may invade the prostatic ducts and infect the prostate, or it may involve 
the seminal vesicles by extension through the ejaculatory ducts, or by 
further extension downward through the vasa deferentia, invade the 
epididymes and testicles. Although the organisms may reach the bladder 


GONORRHEA IN THE MALE 463 


by the back flow of pus from the deep urethra, the latter is rarely 
involved. The same is true for the ureters and kidneys. Although it 
. is quite possible for these organs to be involved by direct extension, 
the hematogenous route is in all probability the usual route. Once the 
posterior urethra and prostate are invaded the organisms may find their 
way into the blood stream and give rise to metastatie lesions. 

In deseribing gonorrhea and its complications, we should, strictly 
speaking, consider anterior gonorrheal urethritis as the essential condi- 
tion and elass all other gonorrheal inflammations, ineluding posterior 
urethritis, as complieations; beeause under favorable eonditions gonor- 
rheal inflammation of the anterior urethra may terminate, as such, with- 
out involving the deep urethra. In the average gonorrhea, however, the 
deep urethra is usually involved. In as much as the symptomatology of 
anterior urethritis differs so much from that of posterior urethritis, it is 
clinically more convenient to consider them separately in the type 
description of the disease and to consider other gonorrheal inflammations 
as complications of one or the other. Accordingly, we shall deseribe in 
the eourse of this article: 


(1) Acute anterior gonorrheal urethritis: 
Complications: Abscess of urethral glands. 
Periurethral abscess. 
Inflammation of erectile tissue. 
Balanoposthitis. 
Adenitis. 


(2) Acute posterior urethritis: 
Complications: Prostatitis, Prostatic abscess. 
Seminal vesiculitis. 
Epididymitis. 
Pyelitis, Pyelonephritis. 
(3) The metastatic lesions include: 
Bacterial lesions: Arthritis. 
Endocarditis. 
Tritis. 
Bursitis, Tenosynovitis. 
Periostitis, Osteitis. 
Myositis. 
(4) Rare forms: 
Anorectal gonorrhea. 
Bueeal gonorrhea. 
Nasal gonorrhea. 


SYMPTOMATOLOGY OF GONORRHEA IN THE MALE 


Acute Anterior Gonorrheal Urethritis—In the beginning a slight 
tickling itchy irritation is felt at the meatus. The lips may be adherent, 
or a small amount of bluish sticky discharge may be seen between them. 
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A slight burning or stinging on urination is next experienced, This 
may last a day or two, when the meatus begins to swell and redden. The 
discharge increases in amount and becomes frankly purulent, varying in 
color from a creamy yellow to a greenish color. The symptoms are: 


(1) Swelling of the meatus. 
(2) Purulent discharge. 

(3) Painful urination. 

(4) Chordee. 


(1) The Meatus.—At first the meatus is glued together, later the lips 
are red, swollen and everted and in very severe cases eroded. To the 
experienced observer, this appearance of the urethral orifice is almost 
pathognomonic of gonorrhea. Usually by the end of the second week, 
the swelling and redness subside and disappear, long before the inflam- 
mation in the deeper parts of the canal has terminated. In secondary 
attacks, and in acute exacerbations of chronic urethritis, the involve- 
ment of the meatus is less constant and less marked. 

(2) The Discharge.—'This at first is serous and opalescent, later as 
pus is formed it assumes a milky color. When the inflammation is at 
its height, it consists of greenish yellow pus, occasionally streaked with 
blood. In the subsiding stage, the pus ceases to be thick and gradually 
becomes paler in color, finally diminishing in amount and becoming 
more watery in quality. , 

(3) Painful Urination—The passage of urine is painful and slow 
and somewhat obstructed, because the mucous membrane is swollen, 
eroded and sensitive. The pain on urinating reaches its height usually 
by the end of the first week and begins to subside after the second week. 

(4) Chordee.—Chordee or painful erections are of frequent occur- 
rence. The irritation produced by the inflamed mucous membrane causes 
erections, especially at night. The infiltration of the urethral mucosa 
and spongy tissues of the corpus spongiosum renders them relatively 
inelastic, hence the stretching of the tissues during erections becomes 
exceedingly painful. The corpora cavernosa retain their elasticity so 
that when the penis is erected it is curved downward. 

Examination of the Urine—The urine voided into a glass appears 
turbid. This turbidity is due to pus, mucus and desquamated epi- 
thelium. As the case goes on to recovery the urine gradually becomes 
clearer and finally transparent, containing filaments or so-called ‘‘clap 
shreds.’’ These latter, on microscopic examination, are seen to be made 
up of pus cells, desquamated epithelium and mucus, with or without 
gonococei. Their presence indicates that isolated eroded portions of 
mucous membrane are not covered with epithelium and are still secret- 
ing pus. 

The *'two-glass urine test’’ should be made at each visit to determine: 

A. The amount of pus excreted. 

B. Whether the posterior urethra is invaded. 
| The diagnostic value of the so-called ‘‘glass tests’’ will be discussed 
ater. 
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Examination of the Smear.—Although in rare instances, about 1-5000, 
the Micrococcus catarrhalis may be the exciting cause, the finding of a 
Gram-negative intracellular diploeoeeus, in conjunction with the charac- 
teristic clinical signs, clinches the diagnosis for all practical purposes. 
Only in medico-legal cases is a culture necessary. 

At the onset of the disease, the smear shows quantities of desqua- 
mated epithelium, pus cells and mucus. Clumps of intracellular and 
extracellular gonococci are seen. 

. At the height of the inflammation the pus cells predominate and 
many gonococci are present. 

During the stage of decline the pus cells are diminished in number 
and fewer of them contain gonocoeci. Epithelium is present in larger 
amounts. As the case goes on to a eure, the gonococci disappear and the 
discharge or urinary sediment contains only desquamated epithelium, 
mucus and an occasional pus cell with no gonococci. It is rare for the 
gonococci and pus to disappear within six weeks. They usually persist 
from 8 to 12 weeks. 

The methylene blue stain should be used as a routine method during 
the course of the disease to determine the efficacy of the treatment. 

Acute Posterior Gonorrheal Urethritis.—' The frequency with which 
posterior urethritis develops in acute gonorrhea varies with different 
observers from 60 to 90 per cent. This variance is probably due to 
the type of patients studied. Among the laboring classes, such as fre- 
quent the clinics, the percentage of posterior involvement is undoubtedly 
higher. Prostatitis is estimated to complicate from 70 to 80 per cent. 
of the eases of acute posterior urethritis. 

. Posterior urethritis usually develops between the seventh and four- 
teenth days. 

The symptoms of posterior invasion are all referable to acute inflam- 
mation of the vesieal neck, as is also the appearance of pus in the second 
flow of urine. 

(1) Frequency and Urgency of Urination.—Because of the acutely 
inflamed hypersensitive condition of the mucous membrane of the 
prostatic urethra and trigon, the accumulation of relatively small 
amounts of urine in the bladder causes an intense desire to urinate. 
This may be so great, in severe cases, that the patient dribbles away a 
few drops of urine every 15 minutes. In anterior urethritis the patient 
urinates as infrequently as possible, in order to escape the pain of uri- 
nation. In posterior urethritis the call to urinate is so imperative that 
he must urinate. The frequency and urgency is present during the 
night, although less marked than in the daytime. Yet it may be 
intense enough to cause a sleepless night, unless measures are taken to 
relieve it. In the milder cases there may be practically no frequency or 
urgency. 

(2) Painful Urination —The pain on urination in posterior urethritis 
is very characteristic. It may be referred to the perineum, rectum, 
epigastrium or to the anterior urethra. It appears just before the act 
in the form of urgency. During urination it may be felt either in the 
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perineum, rectum or anterior urethra, but it is toward the end of the 
aet that it is felt most acutely. The contractions of the bladder and . 
urethra in attempting to expel the last drops of urine, cause a series of 
spasmodie pains which may persist for several minutes, even after the 
bladder has emptied itself. 

(3) Terminal Hematuria.—This is caused by the terminal spasm. In 
severe cases the last jet of urine may be almost pure blood. In mild 
cases it is not present. The bleeding may be constant or intermittent. 
In either ease the amount of blood lost is not great. 

(4) The '*Two-Glass Test.’’—In acute posterior urethritis the pus 
which forms in the deep urethra flows back and becomes mixed with the 
bladder urine. The second urine voided is therefore always turbid. 

Chronic Gonorrhea.—By common consent a gonorrhea of less than 
two months’ duration is called acute. When it persists for more than 
three months it is considered chronic. This distinction is purely an 
arbitrary one and serves to emphasize the fact that while in some cases 
gonorrhea may be cured in two months, in others there is unfortunately 
a distinct tendency for the processes which bring about a cure to stop 
short of completeness and for the gonococcus to maintain its existence 
in certain areas, either alone or in conjunction with other organisms. 

In chronic gonorrhea, gonococeci are most frequently found in gland 
duets, either in the anterior urethra (gonorrheal follieulitis), or in 
the posterior urethra (chronie gonorrheal prostatitis). They may also 
survive for some time in the mucosa. In either situation it is difficult 
to reach them with any local antiseptic. In the presence of continuous 
irritation, the surrounding infiltration, usually of periglandular localiza- 
tion, instead of becoming absorbed, undergoes a series of changes, result- 
ing eventually in the formation of cicatricial tissue. Clinically the dif- 
ferent stages are recognized as ‘‘soft’’ and ‘‘hard”’ infiltrations. The 
final end result in unfavorable cases is stricture. 

In order to distinguish the symptoms of anterior urethritis from 
those of posterior, both conditions must be studied separately. Clin- 
ically, however, the two usually exist together, either one or the other 
predominating. 

CHRONIC ANTERIOR URETHRITIS.—Chronie anterior urethritis is char- 
acterized by: 

(1) Urethral discharge. 

(2) Tendency for acute exacerbations. 

(3) Pain, itching or burning in the urethra. 

(4) Urinary signs. 

(1) A urethral discharge is the one subjective symptom of chronic 
anterior gonococcal urethritis. It varies in quantity, and is purulent, 
mucopurulent or mucoid in appearance. At times the discharge is pro- 
fuse, at others it is very scant or may not show at the meatus, simply 
appearing in the urine in the form of urinary shreds. In others, owing 
to the more frequent flushings of the urethra with urine during the day, 
no discharge is seen, but over night sufficient discharge collects and 
appears as a ‘‘morning drop.’’ 
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(2) Acute exacerbations may occur during the course of a chronic an- 
terior urethritis, simulating a new infeetion. The outbreaks are usually 
much less severe than the initial attack. They may come on without 
any apparent cause, or they may follow erotic excitement, sexual or 
alcoholic excesses, in which case they appear suddenly and subside rather 
quickly. 

(3) Pain.—This is rarely felt in chronic urethritis unless an acute 
relapse occurs, in which case it is rarely so severe as in the initial attack. 
Usually, the patient complains of itching, slight soreness or burning 
in some portion of the urethra. The site of the pain is usually located 
just behind the glans penis. 

(4) Urinary Signs —These constitute an important element in the 
diagnosis and will be discussed later. 

STRICTURE.— This very important complication will be considered 
separately. 

CHRONIC POSTERIOR URETHRITIS AND CHRONIC PROSTATITIS.—Chronie 
posterior urethritis is always complicated by some involvement of the 
prostate. In fact, it is clinically impossible to differentiate one from the 
other. Hence it is preferable to consider chronic posterior urethritis 
in conjunction with chronic prostatitis. 

The symptoms of chronic inflammation of the posterior urethra and 
prostate as classified by Young are as follows: 

(1) The urinary symptoms are urethral discharge, disturbances of 
urination and mechanical obstruction to urination. 

(2) The referred symptoms are reflex pains and abnormal sensations. 

(3) The sexual symptoms are sexual disturbances, spermatorrhea and 
prostatórrhea.: 

(1) Urinary Symptoms.—1£f no anterior inflammation is present, then 
no urethral discharge is seen. Since, however, posterior inflammations 
complicate about 80 per cent. of chronic anterior urethritis, the patient's 
complaint of a persistent discharge should warn the physician of the 
possibility of an accompanying posterior inflammation, because such 
urethral discharges can only be cured by the combined treatment of the 
anterior and posterior inflammations. 

Urination may be normal, or there may be frequency and urgency 
of variable intensity. At times there may be pain before or during the 
act. Although urinary obstruction is infrequent, the stream may be 
weak, slow to start, with more or less dribbling. This may be due to 
turgescences of the mucosa of the deep urethra, swelling of the verumon- 
tanum, the formation of a median bar or to cicatricial contraction of the 
vesical neck. The symptoms in the more marked cases are those of 
prostatism in a young person, without enlargement of the prostate as 
felt by rectum. t 

(2) Reflex Pains.—The characteristic pains of chronic posterior 
urethritis and prostatitis are in the back, above the pubis, in the 
perineum, in the groin, testis, or along the urethra. 

Pain in the back is usually felt in the sacrum and lower lumbar 
vertebra, rarely over the kidneys. It may be a constant dull ache or 
may be most pronounced in the morning, disappearing during the day. 
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Erotic excitement, repressed sexual desire or excesses tend to aggravate 


it. In one of our patients, a physician, the pain was most marked at. 


night, and was intense enough to cause insomnia. This was promptly 
relieved when local treatment of the prostate was begun. 

Perineal Pains.—These may be mild or very annoying. The patient 
is usually nervous and irritable. He cannot sit in one position for any 
length of time, but shifts about continuously to relieve the symptom, 
which is evidently due to continued pressure against the perineum. He 
frequently complains of a dull ache, burning or sense of fullness in this 
region. 

Urethral Pains.—These may be present in the perineum or they 
may be referred to a point just behind the glans or to the penoserotal 
junction. In some cases a numbness of the glans is complained of. 

(3) Sexual Disturbances.—' These are nearly always present. The 
sexual appetite is disturbed. "There may be a constant desire for inter- 
course which is not satisfied by indulgence, or there may be no inelina- 
tion for coitus which, if indulged in, is followed by a condition of gen- 
eral nervous depression. Premature ejaculation occurs on account of 
the hypersensitive, irritable condition of the posterior urethra and, for 
the same reason, nocturnal emissions may occur. As the condition 
advances, erections cease entirely and impotence is the final result. 

Prostatorrhea and Spermatorrhea.—As a result of chronic inflamma- 
tion of the prostate, functional disturbances, such as urethrorrhea, pros- 
tatorrhea and spermatorrhea are frequently encountered. Unless the 
ease is of long standing proper local treatment and a carefully regulated 
sexual hygiene corrects them in time. 

CHRONIC GONORRHEAL VESICULITIS.—Chronie vesiculitis is always 
associated with chronic prostatitis and posterior urethritis. In addition 
to the sexual symptoms noted above the following may be complained ot 
when the vesicles are involved. 

Rectal Pains or Vesicular Colic—These are felt high up in the rec- 
tum, and are usually spasmodic and griping in character. They may be 
brought on by erection, straining at stool, ejaculation, or may occur 
spontaneously. Sometimes the pain is felt so high up that it simulates 
renal colic. 

Painful Testicle—Neuralgia or irritability of the testicle may be 
due to a reflex pain from a corresponding diseased vesicle. It consists 
of a sensitiveness of the whole gland or some portion of it. Mere contact 
of the clothing may be exquisitely painful. When vesiculitis is the 
cause, treatment will relieve the condition. 

Gonorrheal Rheumatism—F uller first suggested that chronic seminal 
vesiculitis was the cause of gonorrheal rheumatism. This will be con- 
sidered under rheumatism. 


DIAGNOSIS OF GONORRHEAL INFECTION 


In the diagnosis of gonorrhea involving the lower urinary tract and 
the genital organs in the male, two essential features are necessary: 
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(1) Discovery of the gonococeus; (2) diagnosis of the seat of the lesion: 
first, in acute urethritis, second, in chronic urethritis. 

It is advisable to have some routine method when patients present 
themselves for examination, otherwise important features may be over- 
looked. 

The writers have found the following method most practical and 
suitable for both private and clinic practice: 

History of the Case.—A careful history is taken; this includes: 


f Number of previous attacks. 
Past History) Duration of previous attacks. 
Complieations. 
| Condition after treatment. 


Duration. 
| Incubation. 
| Discharge. 
Present History {Pain (character, location). 
Character of urination (force, quantity, fre- 
quency, precipitaney, tenesmus, dribbling, hesi- 
taney, ete.). 


Examination of Male Patient Standing.—ExTERNAL GENITALS.— 
The size, shape or malformations (hypospadias, epispadias, ete.) are 
noted. The condition of the glans and prepuce and the presence or 


` absence of ulcerations, verruex, abscesses, lymphadenitis, ete., are next 


determined. 

The meatus is next inspected. Its size and shape are noted. If there 
is a urethral discharge, a smear is taken for microscopic examination. 
If the diseharge is scanty, it is sometimes possible to obtain a sufficient 
amount by pressing upon the urethra from behind forward. If there 
is an induration at the meatus with the lips pressed together it may 
indicate the initial lesion of syphilis, whereas if ulceration is present, 
ehaneroid may be the cause. Ulceration with induration associated with 
a thin bloody discharge may mean either syphilis with mixed infection 


or a cancerous lesion originating in the urethra (in the aged). If the 


lips of the meatus are red, swollen and exude a creamy discharge, then 
gonorrhea is the most probable cause. To confirm this and to afford 
the patient the advantages of early local treatment, the microscope is 
necessary for immediate diagnosis. 

The Urine.—The patient passes a portion of his urine into a glass 
cylinder. The color, transparency and presence of shreds and mucus 
are noted. 

He is then asked to void a second portion of urine, retaining some 
in his bladder. The second urine is inspected the same way. 

PROSTATE AND VEsICLES.— This is a very important part of the exam- 
ination and should never be omitted, otherwise important information 
of the nature, extent and chronicity of the disease may be missed. The 
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patient bends forward, resting his hands on a table. The examiner 
places a finger cot on his forefinger, lubricates it with vaselin and | 
inserts it in the rectum. By placing the fingers of the left hand in the 
groin of the patient and making counterpressure, the vesicles can be 
more easily palpated. Some urologists advise first distending the bladder 
with borie acid solution. This is not necessary and is employed only 
in subjects with narrow pelvic outlet, in which the prostate and vesicles 
seem high up, out of reach of the finger. 

The examiner notes the shape, size, consistency and tenderness of the 
parts. Gentleness is essential. Rough, jerky movements frighten and 
hurt the patient, making him strain and rendering the examination use- 
less. An intensely hot, swollen, tender, enlarged, turgid gland with 
one or both lobes involved points to acute prostatitis. Nodules in the 
prostate show local areas of. follicular inflammation, either gonorrheal, 
simple chronic or tuberculous. 

A prostate which is soft and boggy indicates chronic atonie pros- 
tatitis. An enlargement of the gland with nodular swellings, indurations 
and depressions, without acute symptoms, points to tuberculosis. In 
elderly men an enlargement denotes hypertrophy or malignancy or both. 
When the prostate is small, irregular in outline with depressions and soft 
areas, it signifies that former abscesses have destroyed a part of the pros- 
tatie tissue. 

Normal vesieles eannot be outlined when empty. In young vigorous 
adults who practice continence or indulge rarely in intercourse, varying 
degrees of distention are met with. This does not necessarily imply dis- 
ease. In acute inflammations the vesicles are engorged, thickened and 
tender. Distended tender vesicles point to a sub-acute process or to con- 
gestion with retention of vesicular secretion. 

In chronic inflammations, the vesicles may have thickened or atonie 
flabby walls. They may be nodular or irregular in outline due to scar 
formation or stricture. Small, stringy, hard and irregular vesicles are 
the result of chronic inflammation with partial destruction. 

The Third Urine.—During the examination of the prostate and 
vesicles the organs are gently massaged with the finger, after which the 
patient is told to void his urine in a third cylinder. The three urines 
are then examined separately for bacteria, pus, mucus and epithelium. 
The first urine contains the washings of the urethra plus any elements 
from the bladder, ureters and kidneys. The second represents that from 
the bladder, ureters and kidneys alone, assuming that sufficient urine 
was passed in the first portion to flush out the urethra. The third urine 
contains, in addition to the second urine, the products massaged from the 
prostate and vesieles. 

The careful microscopic examination and comparison of these urines 
often give valuable information to the surgeon regarding the nature 
and intensity of the pathological process. They should not, however, be 
solely relied upon to localize inflammatory processes in the anterior and 
posterior urethra or in the prostate and vesicles. 

Many physicians have the erroneous impression that the first urine 
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voided represents the contents of the anterior urethra, the second that 
of the posterior urethra. In reality the first portion voided washes out 
the discharge present in both the anterior and posterior urethra. In 
acute anterior urethritis pus forms only in the anterior urethra. In 
acute anteroposterior urethritis, pus, in addition, accumulates in the deep 
urethra and becomes mixed with the'bladder urine and makes it turbid. 
Therefore, in all acute urethral inflammations, if the first portion voided 
is cloudy and the second portion is clear, it is reasonable to assume that 
the inflammation is confined to the anterior urethra only. When both 
urines are turbid (excluding phosphaturia) then, in all probability, 
anteroposterior inflammation is present. It is important to have the 
first portion voided a generous one, to avoid incomplete flushing out of 
the anterior urethra, otherwise the second urine will contain the pus 
left behind and incorrectly indicate posterior involvement. It will be 
seen from the foregoing that in acute urethritis the two-glass test is of 
most value in determining the extent of the involvement. 

In subacute and chronic urethral and prostatic involvement the prob- 
‘em becomes more difficult, thus: 

In ehronie anteroposterior inflammations the amount of discharge 
present in the deep urethra may be so scant that none flows back into the 
bladder. The first portion voided is very apt to flush out the whole 
eanal, while the second portion is clear, giving the examiner the impres- 
sion that the discharge comes only from the anterior urethra, which is 
wrong. In these cases, where pus formation is scanty, the so-called 
*eomma shred," which is derived from the opening of the prostatic 
ducts, will often help the surgeon to localize the lesion. These shreds are 
usually most abundant in the first specimen, and if the second urine is 
looked at when freshly voided, a number of them will invariably be 
found. 

From the foregoing we have seen that these tests are not exact. A 
great many other ''glass tests’? have been devised, involving the use of 
three, five, seven and even nine glasses, in an attempt to localize the 
inflammation in the anterior and posterior urethra and prostate and 
vesicles exclusively. Experience has shown that this multiplicity of 
glass tests is of no practical value. In chronic cases, where the discharge 
consists only of shred formation, and where doubt exists as to their 
source, the following method is of value. 

The patient is told to report with a full bladder. He is placed on the 
treatment table and the anterior urethra is flushed out with one quart 
of sterile water. This is collected in a basin and labeled ''Speeimen 
Node? 

He then voids part of his urine in a cylinder which is labeled 
“No, 2.7? 

The prostate and vesicles are gently and thoroughly massaged and 
the patient passes the remainder of the urine into another cylinder, 
**Speeimen No. 3.” 

We now have three speeimens for comparison. 

Specimen No. 1 represents the washings from the anterior urethra. 
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Specimen No. 2 is the bladder urine plus the contents of the posterior 
urethra. A 

Specimen No. 3 is bladder urine plus massage products from the 
prostate and seminal vesicles. 

Significance of Urinary Shreds—In acute urethral inflammation 
when pus is produced in large quantities the urine is turbid, and con- 
tains no shreds. As the inflammation subsides and tends to become 
localized, an exudate forms over the involved areas but not in sufficient 
amount to appear at the meatus as a discharge. When washed away by 
the urine it appears as shreds. These consist of mucus, pus and epi- 
thelium and may or may not contain bacteria. 

When shreds sink rapidly to the bottom of the cylinder they consist 
mostly of pus. Lighter shreds which float about and sink slowly consist 
mostly of mucus or epithelium. In eases treated for a long time with 
some of the organic silver salts, notably protargol, characteristic heavy, 
thick, granular shreds, yellow in color, are found. They may appear in 
the course of treatment after the urine has been clear. Their presence 
does not indicate that the ease is relapsing. Stopping the injections 
causes their disappearance from the urine in two or three days. 

The older writers laid stress upon the size and shape of urethral 
shreds as indicating the part of the urethra from which they were 
derived. Experience has shown this view to be incorrect. There is one 
exception, however. In chronic inflammations of the deep urethra and 
prostate, a small, fine, light shred is seen, having the shape of a 
‘‘comma.’’? When this type of shred is found in either the first or second 
urines, it invariably indicates a chronic inflammatory process in the pros- 
tatie urethra. 

Generally speaking, the following conclusion may be drawn: 

(1) Shreds do not necessarily indicate gonorrhea. They are fre- 
quently found in the urine of men who never had gonorrhea. 

(2) Shreds mean localized areas of urethral inflammation. 

(3) With the exception of the comma shred, the size and shape of 
shreds do not indicate what part of the urethra they come from. 

Urethral Examination (The Patient Lying on the Table.)—The 
urethra is first palpated by holding the penis in one hand and palpating 
the outside of the canal with the thumb and forefinger of the other. In 
this way follicular induration, periurethral abscess, scar tissue or a for- 
eign body in the canal may be detected. 

The canal is then examined for infiltrates and stricture. No instru- 
ment should be passed when the urethra is acutely inflamed. Exam- 
inations should be deferred until the local symptoms have subsided. 
This applies, especially, to primary acute gonorrheal urethritis and also 
to acute exacerbations of chronic urethritis. In chronic relapsing cases 
when there is much pus, even when it is definitely known that stricture 
is present, this part of the examination should always be deferred until 
all acute symptoms have been cleared up. If this rule is adhered to, 
the management of this especially diffieult group of cases will be 
remarkably free from troublesome complications. 
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EXAMINATION FOR STRICTURE.— The meatus is first sponged with some 
antiseptic solution (bichlorid 1-2000, hydrargoxycyanid 1-1000). <A 
metallic bougie-à-boule is dipped into sterile glycerin and inserted 
through the meatus into the urethra, down to the ‘‘eut off" muscle. We 
generally begin with a No. 25 French bougie. If it enters easily, we go 
up the scale until we find the largest that the meatus will admit. In ease 
25 French does not enter, we take up the smaller ones until we find one 
that will pass through easily. The size of the meatus and the location 
and size of any narrowings are noted. Local points of tenderness en- 
countered during the passage of the instrument are also registered. A 
sound corresponding in size to the largest bougie-à-boule is then passed 
through the urethra into the bladder, and the degree of tenderness of 
the deep urethra noted. 

UngETHROSCOPY.—Urethroseopy has for its object the visual inspec- 
tion of the urethra. It should never be employed in the diagnosis of 
acute gonorrheal infection or in any condition in which the urethra is 
acutely inflamed.  Urethroseopie examinations should always be em- 
ployed to complete the diagnosis in chronic urethral inflammation. If 
carefully and gently performed, we have never seen any evil effects 
follow. Although in the great majority of cases, very little is learned 
by this form of examination, valuable information is obtained often 
enough, at least, to make it a part of the routine examination of all 
chronic cases. 

Various types of urethroscopes are employed. For diagnosis, the 
direct view irrigation urethroscope, designed by Geiringer (Fig. 1), is 
employed. Before examining a patient the surgeon should familiarize 
himself with the various parts of the instrument and their assemblage. 

The patient is placed in the endoscopic position with the pelvis 
near the edge of the table. The urethra is anesthetized if sensitive. 
The examiner stands at the foot of the table facing the patient. The 
instrument is dipped into glycerin and gently inserted through the 
meatus, and passed through the urethra into the bladder. The water 
and eurrent are then turned on and the examiner, seated on a stool, 
applies his eye to the teleseope. By pulling the instrument forward, a 
series of images of the bladder and urethra are seen. 

Having become familiar with the appearance and landmarks of the 
normal urethra, we will briefly study the various pathologieal lesions 
whieh ean be seen by urethroseopy, as follows: 

(1) Chronie urethritis, including strieture; (2) uleer; (3) polypi; 
(4) papillomata; (5) ealeuli; (6) foreign bodies; (7) cysts; (8) ehanere 
and ehaneroid; (9) prostatism. 

(1) Chronic Urethritis.—In describing the appearance of the urethra 
in chronic urethritis we will use the classification of Oberlaender, who 
divided it into two stages: first, the stage of soft infiltration, consisting 
of a small round-cell infiltration of the submucosa; second, the stage 
of hard infiltration, which includes all the inflammatory changes by 
which the round-cell infiltration is changed into connective tissue, the 
final conversion resulting in stricture, This fibroid change, likewise. 
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affects the urethral glands and erypts. In the early stage of hard infil- 
tration, these are inflamed and either remain open or are plugged with. 
secretion; this, Oberlaender calls the ‘‘glandular form.’’ Later on, as 
a result of compression by scar tissue around the glands and crypts, 
their ducts are closed and the glands are obliterated or converted into 
small oval or round eysts lying beneath the epithelium. This he calls 
the follicular or ‘‘dry form." Small irregular white or yellow patches 
of sclerotic scar tissue are often seen. 

Chronic Posterior Urethritis—(i) Soft Infiltration—Mucous Mem- 
brane.—Dark red or bluish-red areas, slightly elevated, on the mucous 
membrane, denote the site of infiltrates. 


Fic. 1.—DIRECT-VIEW IRRIGATING URETHROSCOPE OF AUTHOR FOR DIAGNOSIS AND 
TREATMENT 


A. Sheath with movable-beak obturator. 

B. Movable-beak obturator. 

OC. Telescope, irrigating faucet, light carrier, channel for probes, filiforms, 
catheter or fulgurating wire. 

D. Accessory light for local applications. 


Glands.—A few may occasionally be seen on the roof. The edges 
of ducts are thickened and surrounded by a red areola. No glandular 
openings are visible on the floor of the prostatic sinuses, on account of 
the redness and swelling of the mucous membrane. 

Verumontanum.—This is dark red, swollen, and may fill the entire 
urethra; the surface is smooth, granular, eroded or lumpy, and bleeds 
easily. 

(ii) Hard Infiltration—(a) Glandular Form.—The mucous mem- 
brane is pale red, grayish-white or yellow. 

Glands.—The mouths of the glands are gaping or plugged with secre- 
tion. The edges are swollen and are red or grayish in color. 
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Verumontanum.—lIf involved, this may show pale yellow areas; the 
shape is flattened or distorted. 

(b) Dry or Follicular Form.—Mueous Membrane.—These are yel- 
lowish-white with pale, smooth, selerotie areas. 

Glands.—The ducts are rarely seen. One may see depressed scars, 
or oceasionally, cystic formations (elevated yellowish or grayish-white 
bodies). In one case of urethritis cystica chronica, the side walls of the 
urethra were studded with innumerable small cysts. Occasionally single 
larger cysts are seen having an opalescent milky appearance. 

Chronic Anterior Urethritis—(i) Soft Infiltration—Mucous Mem- 
brane.—There are hyperemic areas surrounded by healthy mucous mem- 
brane. Erosions are sometimes seen. Granular patches are found on 
the floor of the bulbous urethra. Thickening is shown by large puffy 
folds projecting upward into the field. The lumen is gaping or closed, 
having an irregular erescentie appearance. 

Glands.—The crypts and glandular openings are not seen if embed- 
ded in the hyperemic areas. Those in the paler areas appear as red 
elevations discharging pus. 

(ii) Hard Infiltration—(a) Glandular Form.—Mueous Membrane. 
— The. mucous membrane is paler in color; the surface appears uneven. 

Glands.—The glands of Littré are surrounded by a red areola. The 
openings are enlarged, crater-like or plugged with secretion. The crypts 
of Morgagni are swollen and gaping, discharging a mucopurulent secre- 
tion. 

(b) Dry or Follicular Form.—Mucous Membrane.—Diseased areas 
of the mucous membrane are grayish or yellowish white. 

Glands.—Very few glands are seen. This is very characteristic of the 
dry stage, the glands and crypts being obliterated or converted into 
subepithelial cysts. Very frequently, both glandular and dry forms are 
seen in the same urethra. This Oberlaender calls **mixed infiltration.”’ 

Subacute Anterior Urethritis—The mucous membrane is red and 
velvety. The vascular streaks are lost. The mucosa is thrown into 
thickened folds. The openings of the glands and crypts are red, swollen, 
and exude pus. 

Subacute Posterior Urethritis.—The mucous membrane is dark, red 
and swollen and sometimes eroded. Occasionally follicular abscesses 
are scen as small yellowish elevations. The verumontanum is red and 
swollen. 

(2) Ulcers.—Uleers are usually of traumatic origin, resulting from 
instrumentation. They may, however, be tuberculous. They are most 
frequently found in the floor of the bulbous urethra. Their borders 
are irregular with red or grayish neerotie bases. : 

(3) Polypi.—Polypi are seen most frequently in the anterior urethra. 
They appear as smooth, oval, peduneulated bodies, varying from pale 
pink to dark red in color. 

(4) Papillomata.—Two varieties of papillomata are seen in the 
urethra: (1) flagellated; (2) flat sessile. The first variety is found 
most frequently in the deep urethra on or near the sphineterie margin, 
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or springing from the colliculus. The sessile tumors have a raspberry 
‘appearance. They occur most frequently in the anterior urethra just 


within the meatus. In one case of chronic urethritis complicated by : 


a congenitally contracted hypospadiae meatus, the first half inch of the 
urethra was almost occluded by these growths. 

(5) Calculi—Caleuli found lying in the urethra are nearly always 
of renal origin. Having been passed into the bladder and, after a vary- 
ing period, having entered the urethra, they are passed through it or 
caught at some narrow point of the canal. They are found most fre- 
quently in the prostatic or bulbous urethra or in the fossa navicularis 
when the meatus is small. In Guiteras’ case, there were four stones 
found in the pendulous urethra. O’Crowley has reported one in which 
the bulbous and prostatic portions of the urethra were distended with 
calculi. 

Calculi sometimes originate in the parenchyma of the prostate; these 
gradually enlarge and, if near the urethral mucosa, break through and 
are either passed or are caught and require removal. Sometimes the 
prostatic stone is quite large and remains firmly imbedded in the pros- 
tatie tissue and, gradually inereasing in size, may break through the 
urethra; further deposition of salts eauses the urethral portion to en- 
large, the stone then having an hour-glass or dumb-bell shape. 

(6) Foreign bodies are rarely found in the male urethra. Bits of 
eatheter, pencils, and pen holders have, however, been reported. 

(7) Solitary cysts of non-infectious origin are seen but rarely. They 
have been seen in the deep urethra near the sphineterie margin. 

(8) Chancre and chancroid of the urethra occur most frequently 
just within the meatus and can usually be seen without the aid of the 
urethroscope. 

(9) Prostatic Hypertrophy—trThat portion of the posterior urethra, 
lying between the verumontanum and vesical sphincter, normally has 
a cylindrical appearance. In beginning hypertrophy, its transverse 
diameter becomes narrowed, due to the projection of the enlarged lateral 
lobes of the prostate into the urethra. In advanced hypertrophy, this 
narrowing becomes more marked, giving the urethra the appearance of 
a vertical slit, slightly wider near the urethral floor. The internal 
vesical sphincter, instead of being round, assumes the same shape. 


TREATMENT OF ACUTE GONOCOCCAL URETHRITIS 


The treatment of gonococcal urethritis is systemic and local. The 
former comprises dietetic and hygienic measures, and also the internal 
administration of curative remedies. The latter deals with the local 
applications of drugs to the affected parts. 

Before taking up the detailed study or consideration of the treatment 
of gonorrheal infections we will describe the various internal remedies 
and the drugs employed locally. 

I. Internal Remedies.— The number of drugs employed in the in- 
ternal treatment of gonorrhea is legion. This method of treatment is still 
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the favorite among the laity and the inexpert, because of its comparative 
harmlessness, ease of administration and the good results apparently 
obtained in some cases. Careful clinical study and bacteriological con- 
trol of the progress of cases have very definitely shown that it is unwise 
to depend on drugs taken internally to effect a cure. Some of them, 
however, notably the balsamics, have a beneficial effect on some of the 
symptoms of gonorrheal urethritis, and there is no reason why they 
should not be used, so long as it is borne in mind by the doctor and 
patient that they play only a secondary part in the local treatment, 
which is the only method by which the inflammation can be controlled 
and the gonococcus exterminated. 

The internal remedies which enjoy most favor at present are sandal- 
wood oil, copaiba, cubebs, kava-kava, buchu, methylene blue and the 
urinary antiseptics. 

Sandalwood oil (oleum santalis) is a pale yellow oil distilled from 
the wood of East Indian Santalum album. The dose is 10 to 30 minims 
(0.6 to 2.0 c.c.) three times a day, three hours after eating, in capsules 
or emulsion. In some patients, even a small dose of sandalwood oil is 
irritating to the digestive tract, or it may cause distressing pain in the 
back, which calls for a diminution in dose or a change of the drug. 

Copaiba is a fluid oleoresin obtained from the trunk of a certain 
species of Copaifera. The dose is 1% to 1 dram (2.0 to 4.0 c.c.) in 
capsules or emulsion. In larger doses or after continued use it is apt 
to produce indigestion and diarrhea. It occasionally produces an eryth- 
ema or urticarial eruption. 

Cubeb is the dried unripe fruit of Piper cubeba. It is less unpleas- 
ant to the palate than copaiba and less liable to upset the digestion. 
In large doses it sometimes irritates the bladder. It is frequently pre- 
seribed with copaiba either in pill or emulsion. The dose of the powder 
is 30 to 60 grains (1.95 to 3.90 grams), fluid extract 14 to 1 dram (2.0 to 
4.0 e.c.), oleoresin in capsules, 0.3 to 1 e.c. (5 to 15 minims). 

Kava-kava is the dried rhizome of Piper methysticwm (Polynesia). 
The dose of the fluid extract is 30 to 60 minims (1.9 to 3.8 c.e.). Its 
action is similar to the other balsamies, but it has in addition an anes- 
thetic effect on inflamed mucous membranes. 

Wintergreen oil is of service when the balsamics disagree. The dose 
is ten minims in capsule, three times a day. 

Methylene blue is seldom employed. 

Urinary antiseptics, such as hexamethylenetetramin, salol, ben- 
zoates or benzoic acid, boric acid, borates and methylene blue, have 
no appreciable therapeutic effect upon urethral inflammation. These 
substances, which are of such great value in all urinary suppurative 
conditions located in the upper urinary tract, are useless below that 
point. They are useful to protect the kidneys and should be given 
whenever an unusual rise in temperature occurs during the course of 
a gonorrhea. Hexamethylenetetramin, commonly known as urotropin, 
is the drug of choice. Its antiseptic action depends upon its power of 
liberating formaldehyd in the urine. It acts only in acid urine and 
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should never be prescribed with alkalies. The urine must be tested in 
every case and if found to be neutral or alkaline, an attempt should 
be made to alter its reaction by administering sodium benzoate 15 to 2C 
grains (1.0 to 1.3 grams), or the acid phosphate of sodium 30 to 60 
grains (1.9 to 3.8 grams), twice daily. 

The following combinations have been employed in the routine treat- 
ment of urethral inflammation: 


(1) Oleum Santali Emulsion. 


B i 
Olei santali 2.9.9 ee ois ET Ai (30.0 e.e.) 
Potassil eitratis o lc. ect ee EL EE 3i (31.1 grams) 
Syrupi simplicis. 

Mueils/aeacimss ur eus esie sie Er S eT IIT aa q.s. 

Aquis gaultheriz ad Ziv (120.0 e.c., 
M. Ft. Emuls. 


Sig.: 9i t.i.d. 2 h. p. c. 


(2) Lafayette Mixture. 

B 

Copaibs. 

Spiritus etheris nitrost | 00 dE aa 3ss (15.0 c.e.) 

Spiritus lavandule 

iquorisspotassiik (iUm SP Jiron te e eel 5i ( 40 ee.) 

Syrupi simplicis 

Mueilagis/ aeaeise ks eroe SEC D EISE IS Aa q.s. 

Aque gaultherie ad 3iv (120.0 e.e.) 


— 


M; Sig.: 5n tid. p.e. 


Of the foregoing combinations, the writers prefer sandalwood oil, 
either alone in capsules, m x four times a day, or combined with citrate 
of potash in emulsion. A very good preparation of the oil in combina- 
tion with kava-kava is prepared under the proprietary name of Gonosan. 
The dose is 6 to 8 eapsules during the day. 

II. Local Treatment of Urethritis.—Before considering the detailed 
treatment of acute and ehronie urethritis, the physieian should famil- 
iarize himself with the drugs employed and the various methods of 
applying them to the urethra. 

Drues.—The list of drugs which have been used in the local treat- 
ment of gonorrheal urethritis is a long one. The following table in- 
eludes only those in general use and many old-time favorites are ex- 
cluded. New preparations are being constantly proposed, which proves 
that perfection in urethral medication has not yet been attained. 

The following list represents the solutions usually employed, the 
form in which they are most conveniently kept, and the strengths in 
which they are employed either for hand injection by the patient, irri- 
gation or instillation. 
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Name Form Hand Injection Irrigation Instillation 


Silver nitrate. . .|50 per cent. solution 1:6000-1:1000 0.5-5 per cent, 

Protargol...... .|5 grain powders 0.25-1 per cent. |0.1-0.5 per cent. |1-5 per cent. 
gyrol..... . |Crystals 5-20 per cent. 10-25 per cent. 

Abergin |o reser vius 0.2 gram tablets 0.1-1 per cent.  |0.05—0.02 per cent.|1-5 per cent. 

NOVRIÉUR, 15.1 ce ss Crystals * [1:500-1:50 1:3000-1:1000 1:20-1:10 

Potassium permanganate.|1 grain tablets 0.01-0.05 per cent. 

Hydrargyrum oxycyanid..|0.25 gram powders 0.01-0.05 per cent. 

Copper sulphate......... 10 per cent. solution 1:500-1:250 

Zinc sulphate........... 5 per cent. solution 0.25-0.5 per cent.|0.1-0.5 per cent. 

Zinc sulphocarbolate.....|Powder 1:500-1:200 

Zinc acetate............ See text 1:500-1:100 


Vegetable astringents....|See text 
Ointments and bougies..|See text 


The drugs in the foregoing table may be roughly divided into anti- 
septics, astringents, sedatives and stimulants. Most of them exhibit 
two or more of these functions, either of which will dominate according 
to the concentration employed. Thus the organic silver salts are essen- 
tially antisepties. Argyrol in strengths up to 15 per cent. is sedative, 
while stronger solutions (25-50 per cent.) are antiseptic, stimulating 
and also astringent. Protargol is antiseptic and astringent. Silver 
nitrate in weak solutions (14000) is antiseptic, astringent and mildly 
stimulating; in 1 per cent. strength, its chief action is astringent, while 
higher concentrations have caustic properties. Zine sulphate and 
acetate are used only for their astringent properties. 

Vegetable astringents, notably hydrastis, formerly enjoyed much 
favor. If used at all, they should only be employed as injections in non- 
gonorrheal urethritis as substitutes for the zine salts. Personally, we 
find them of little or no value. 

The application of ointments, oily preparations and soluble bougies 
containing one or more antiseptic or astringent drugs, still appeals to 
some. The authors prefer the injection of watery solutions. 

The physician should select a few of these drugs and learn thor- 
oughly their dosage, action and mode of administration. It is better 
to have a complete working knowledge of a few preparations than a 
hazy appreciation of a large number. 

Of the many new preparations for the local treatment of gonorrhea 
which have appeared in recent years, only two have proven themselves 
worthy. These are mercurochrome and acriflavine. | 

Mercurochrome—220 contains 23-24 per cent. mereury in molecu- 
lar eombination with the dye eosin. In this form the mereury, while 
retaining its germicidal power, is not precipitated by proteins or alkalies. 
Young recommends its use as follows: 

In Anterior Urethritis.—Solutions ranging from one quarter to one 
per cent. are injected every three or four hours, the weaker solutions be- 
ing used in the hyperacute cases. A preliminary irrigation of the an- 
terior urethra with sterile water or normal saline is essential. 

In Posterior Urethritis.—First irrigate with sterile water or normal 
saline to remove mucus and pus. Inject one half to one ounce of a one 
per cent. solution of mereuroehrome by means of a posterior urethral 
syringe or catheter. 
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In Female Gonorrhea.—Hager and von Laekum of the Mayo Clinic 
recommend the use of mereuroehrome, alternating with silver com- 
pounds and iodine. During the acute stage, they swab the eervix and 
vault with tincture of iodine or a 2 per cent. solution of silver nitrate. 
This produces a profuse desquamation and discharge. The vagina is 
then wiped dry, and pure erystals of mereurochrome are placed in the 
cervix. The vault is swabbed out with one per cent. mereurochrome. 

In Vulvovaginitis a one per cent. mereurochrome ointment is daily 
injected into the vagina. 

In Ophthalmia Neonatorum Clapp and Martin employ frequent instil- 
lations of a two per cent. solution in the eye. 

Acriflavine is an antiseptic dye. For urethral injections the: 
strength of the solution used is from 1—5000 to 1-3000. The injections 
are given three times a day, holding in the fluid for five minutes. 

COMPARATIVE VALUE oF Locau REMEDIES.—J ust as in other obstinate 
eonditions, there is a diversity of opinion regarding the relative merits 
of the various local remedies employed. Differences of opinion exist 
among urologists as to the relative values of the organie silver salts. 
This confusion is added to by the manufacturers, each of whom extols 
the value of his own preparation. 

Much work has been done in the laboratory and upon animals to test 
the value of various drugs. Thus Marshall and Neave found that, 
whereas the majority of silver salts were powerfully bactericidal upon 
the Staphylococcus pyogenes aureus, argyrol showed no such effect. 

According to Cragin, argyrol in 20 per cent. strength destroys the 
gonocoecus in 20 seconds, but is inefficient with streptococci and Staphylo- 
coccus pyogenes aureus. Burnett, in his experiments, showed that 
neither argyrol nor silver nitrate showed any power to penetrate the 
urethral mucous membrane. 

From the foregoing, the impracticability of classifying these salts 
by laboratory or test-tube standards becomes evident. Clinical experi- 
ence is the only criterion, and it has shown that the organic silver 
salts are the best remedies in acute gonococecal inflammations, by 
virtue of their being bactericidal and relatively non-irritating. In 
chronic gonorrhea they are useful only when the urethra is very sensi- 
tive and irritable to silver nitrate, which is the remedy of choice. 

Personally, we find argyrol, protargol and silver nitrate the most, 
efficient in the routine treatment of acute and chronic urethritis. We 
have practically discarded the use of potassium permanganate, finding 
it inferior to either protargol or argyrol. Although it apparently seems 
to hasten the cure by diminishing the discharge more quickly than the 
silver salts, it gives the physician and patient a sense of false security 
as to the progress of the ease. Discontinuing the injections frequently 
causes the prompt reappearance of the discharge, very often to the be- 
wilderment of the physician and the discouragement of the patient. 

THERAPEUTIC VALUE OF MERCUROCHROME AND ACRIFLAVINE.—Clinical 
experience has shown that these drugs are valuable adjuvants in the 
treatment of gonorrhea. In our experience they rank about the same as 
protargol and argyrol. The practitioner must not, however, rely solely 
upon either of them in treating all cases, otherwise he will meet with 
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many failures. Best results are obtained when they are employed alter- 
nately with the silver salts. Used in this way, there is no danger of 
the gonococeus developing a tolerance for or a resistance to any partie- 
ular drug. 

Mereuroehrome is objectionable for home treatment because of its in- 
tense staining qualities. For this reason we use it only in the office. 
When we first started to use it, we found that it proved very irritating 
when instilled into the deep urethra. In fact several cases developed 
acute prostatitis and epididymitis which we attributed to the irritating 
effects of the drug. At present, if we decide to employ it at all in pos- 
terior gonorrhea we first administer a course of the milder silver salts, 
in order to determine the tolerance of the deep urethra to treatment. 
In the treatment of periurethral abscess and sinuses mercurochrome is 
more effective than acriflavine and the silver salts. 

Astringent injections of zinc and alum are of no value in gono- 
coceal urethritis. They are but little used except in controlling the dis- 
charge in chronic anterior urethritis until more efficacious local treat- 
ments effect a cure. 

MetHops or ADMINISTRATION.—The application of remedial agents 
to the urethra is performed in the following ways: (1) Injection with 
asmall syringe. (2) Irrigation with (a) large piston syringe, (b) irri- 
gating jar. (3) Instillation. (4) Urethroseopie application. 

The patient should empty his bladder immediately before any treat- 
ment is applied to the urethra, thereby washing out any discharge which 
may be present and also enabling the surgeon to note the progress of the 
ease by the appearance of the urine. 

(1) Injection with a Small Syringe.—These are generally applied by 
the patient himself. He is instrueted to provide himself with a two- 
dram glass or hard rubber syringe having a blunt tip. The tip may 
also be of soft rubber. The syringe is filled and applied snugly within 
the meatus, aided by lateral pressure applied with the thumb and fore- 
finger of the left hand. The injeetion is made slowly and there is no 
need for the patient to press against the urethra to prevent the solution 
from entering the bulbous urethra. | 

In aeute gonorrhea, the injeetion is made three or four times a day. 
In ehronie gonorrhea, not oftener than twice a day. The solutions usu- 
ally employed are: protargol 14 to 15 per cent., argyrol 10 to 20 per cent. 

(2) Irrigation.—'This is accomplished either with a large. piston 
syringe of the Janet-Frank type (Fig. 2), or with an irrigating jar 
suspended from the wall The nozzle of the syringe should be blunt- 
tipped. This method has for its object the flushing out of the aiit 
and also of the posterior urethra. The nozzle is pressed against E 
meatus and enough fluid injeeted to distend the urethra, after which the 
fluid is allowed to flow out. This intermittent irrigation is continued 
until the syringe is emptied. In order fo irrigate the deep uu E 
bladder, the nozzle is held firmly against the meatus and the fluid s np 
injected. To relax the sphincter muscle, the patient 1s pone 4 
breathe deeply or to attempt to urinate. Usually, after a few me mx 
the *ent-off' muscle relaxes and the solution flows through the deep 
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urethra into the bladder. When enough of the solution has been passed 

the patient empties his bladder, thus seeuring a two-way irrigation. 
The authors find this method a cumbersome one and very tiring 

if many patients are to be treated. The irrigating jar will be found 


Fic. 3.—CHETwOOD'S IR- 
RIGATING NOZZLE, 
(Kny-Scheerer.) 


Fic. 4.—KIEFER/S IRRI- 
GATING NOZZLE. 
( Kny-Seheerer.) 


FIG. 2.—JANET-FRANK SYRINGE, 
(Kny-Seheerer.) 


much more convenient. The apparatus consists of a one-quart jar 
suspended from the wall about 3 to 5 feet above the level of the table. 
About 5 feet of rubber tubing is attached to the jar. 

Various nozzles are employed (Figs. 3 and 4). The Chetwood scis- 
sors and two-ways glass nozzle for irrigating the anterior urethra, the 
Swinbourne cut-off and shield and the Janet nozzles are recommended. 
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The irrigation of the anterior or posterior urethra is performed in the 
same manner as with the piston syringe. 

Instead of employing hydrostatic pressure to relax the cut-off muscle 
when the deep urethra and bladder are irrigated, catheter irrigation 
may be used. The technic is as follows: A straight soft rubber 12-14 
Fr. catheter is lubricated either with glycerin or other lubricating 
jelly. The catheter is then introduced into the bladder. The irrigating 
jar is connected with the catheter by means of a fine-pointed nozzle. 
About two ounces of the solution are allowed to flow into the bladder. 
The catheter is then disconnected from the jar, and as the solution 


Fie, 5.—ULTZMANN'S INSTILLATION SYRINGE. (Kny-Scheerer.) 


flows out of the bladder, through the catheter, the latter is gently with- 
drawn about 3 to 4 em. until the flow stops, which shows that the eye 
of the catheter lies within the prostatic urethra. The catheter is again 
connected with the irrigating jar, and the solution flows into the catheter, 
through the prostatic urethra into the bladder. When the patient feels 
a desire to urinate, the flow is stopped and the catheter withdrawn. 
The patient gets off the table and empties his bladder. 

The authors prefer the irrigation of the deep urethra with a catheter. 
It is much more convenient and less trying to the patient, unless he can 
easily voluntarily relax the sphincter muscles. In nervous patients, it 


Fig. 6.—Guyon INSTILLATION SYRINGE. (Kny-Seheerer.) 


is sometimes at first impossible to pass a soft catheter into the bladder, 
owing to spasm of the ‘‘cut-off’’ muscle, in which case a woven coudé 
catheter should be used. 

(3) Instillations.—The object of instillation is to place upon a given 
portion of the urethra a few drops of a concentrated solution. The 
instillator (Figs. 5 and 6) consists of a syringe barrel to which is attached 
a hollow metal catheter, as in the Ultzmann or Keyes instrument, or 
a woven catheter of the Guyon type. The authors prefer the Ultzmann 
instillator. The metal catheter portion of the instrument is made either 
of steel or silver. The former, owing to oxidation, becomes clogged up, 
whereas the silver catheter always remains patent. 

Inasmuch as instillations are nearly always made in the deep urethra, 
the surgeon should have a clear idea of the precise position of the in- 
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strument when it passes the external sphincter. Usually, a distinct 
‘‘jump”’ is felt as it passes over the ''eut-off" muscle. In case of 
doubt we may always feel certain that the point of the instrument is 
in the deep urethra when its shaft rests without support at an angle of 
45 degrees to the horizon. 

(4) Urethroscopic Applications —These are considered under chronic 
urethritis. 

III. Routine Treatment of Acute Gonorrheal Urethritis.—ACUTE 
ANTERIOR UnETHRITIS.— The intensity of the inflammation may vary 
within wide limits. In some, which for convenienee may be termed Ay- 
peracute, the local reaction is very intense, characterized by marked 
swelling and eversion of the meatus, swelling and redness of the glans and 
prepuce, profuse greenish-yellow purulent discharge, which may be blood 
streaked, and intense burning on urination. In others, which may be 
called moderately severe or acute cases, the local signs are much less 
marked. It is important to consider the intensity of the inflammation 
when beginning the treatment, because if injections are started too soon 
in the hyperacute type, the symptoms are aggravated, frequently caus- 
ing an extension into the deep urethra and prostate. 

When a patient with acute urethritis presents himself for treatment, 
he is examined as previously described. When the diagnosis of acute 
anterior gonorrhea has been made, the patient is given instructions re- 
garding cleanliness, diet, rest and sexual hygiene. 

Cleanliness.—The parts should be washed as often as necessary with 
soap and water. The discharge should be collected in a small gauze 
bag which is tied around the waist and in which the penis is placed. A 
number of these are on the market. If the prepuce is long, the glans 
penis may be thrust through a slit in the center of a square piece of 
gauze, over which the foreskin is then drawn. 

The patient is advised to wear a jock strap as a preventive of epi- 
didymitis. This, incidentally, serves to hold the cotton or gauze covering 
the glans. Packing the prepuce with gauze is a bad practice because it 
prevents proper drainage. The patient is warned of the danger to his 
eyes from contamination with gonorrheal pus. He is told to thoroughly 
wash his hands with soap and water every time he touches his penis. 

Diet.—Meat in excess, highly seasoned or salty foods, sauces, condi- 
ments, strong tea or coffee, pickles, tomatoes and asparagus, should be 
avoided. Alcohol, ale, beer, cider and ginger ale are not allowed. Keyes’ 
rule, that any substance which burns the palate as it enters the body 
will burn the urethra as it issues forth (chemical not physical heat is 
meant), is a good one. 

Water.—About eight glasses of water should be drunk during the 
day. Sparkling water or French Vichy may be used, 

Rest.—Patients are instructed to take as much rest as possible. It 
is better to ride than to walk and to sit rather than to stand. The shaking 
and jolting in railway trains and automobiles seems partieularly in- 
jurious. 

Serual Hygiene.—Sexual intercourse must not be indulged in until 
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the disease is eured. Anything liable to induce sexual excitement, such 
as association with women, suggestive literature and pictures, should be 
avoided, otherwise the resulting congestion of the deep urethra and 
prostate favors the extension of the inflammation into these organs. 

Internal. Medication.—The sandalwood oil emulsion (see p. 478) is 
given as long as there is a free urethral discharge. When the discharge 
is seanty and has changed from frank pus to a thin grayish mucus, 
there is nothing to be gained by giving the balsamies or, in fact, any 
other urinary antisepties. The best guide is the appearance of the 
urine. So long as the urine is turbid (due to pus) sandalwood oil alone 
oz in combination is kept up, provided it does not upset the digestion 
too much. If the patient objects to the taste of the emulsion, which is 
very disagreeable, sandalwood oil may be given in 10 minim capsules, 
one capsule three times a day after meals and on retiring. The authors 
prefer gonosan capsules; dosage, two eapsules four times a day. Some 
patients tolerate the oil better on an empty stomach. Others 
do better when it is taken one hour after meals. 

In moderately severe cases, the patient can at once be placed on a 
hand injection of 14 per cent. protargol. The injection is made four 
times a day and retained for five minutes each time. Soaking the penis 
in hot water seems to intensify the action of the injection and to moderate 
the pain. Ten per cent. argyrol may be used instead. This is so messy, 
owing to its deep color, that protargol is preferable. As a rule, the 
pain eaused by protargol in this strength lasts but a few moments and 
is readily borne. After three or four days, the strength of the injections 
ean safely be raised to % per cent. If it produces severe or lasting pain 
it should be reduced to the former strength. Some urologists employ 
protargol up to 2 per cent. Our own experience has taught us that 
nothing is gained by these higher concentrations in acute urethritis. One 
per eent. may be employed. Usually, however, it eauses irritation. 

In hyperacute cases, injections are not begun until the local symp- 
toms subside. This may be hastened by prolonged soaking of the penis 
in hot water. When the authors consider that the case is ready for local 
treatment, they injeet one dram of 15 per cent. argyrol into the anterior 
urethra. This is retained for five minutes. This is repeated on the 
following day and if no irritation is produced the patient is instructed 
how to inject himself with the protargol solution. The silver salts are 
employed as long as gonococci are present in the discharge or urine. 

When the gonococci can no longer be demonstrated, it is still the 
custom of many to employ an astringent injection of the following type: 


Aluminis 

Zineisulphatis -. «es «alee àà grains vi-xii (0.4-0.8 gram) 
Phenol i 

UbeebrippUeulio: «1s colere 5s (150 ee) 
Aque destillate .:......... e ad 3iv (190.0 e.e.) 


M. Sig.: Inject b.i.d. 
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The authors do not employ them, however, relying upon the astringent 
properties of silver nitrate. 

Office Treatment.—The duration of the disease may be shortened by 
treatment in the office. Flushing the urethra with warm protargol 
solution 14 to !4 per cent., temperature 100°-105° F. (37.8?-40.6? C.), 
materially hastens the disappearance of the discharge. This is performed 
onee a day, until the discharge shows signs of letting up, when every 
other day will be sufficient. 

Protargol irrigations are kept up as long as the urine is cloudy, 
due to pus. 

When the urine is almost clear and contains shreds, then silver 
nitrate is the drug of EHE; In weak solutions, its action is antiseptic 
and astringent. 

We begin with a 1.8000 solution, and gradually inerease in strength, 
rarely exceeding 1-1000. The irrigations are preferably made with an 
irrigating jar suspended about three feet above the level of the table. 
Irrigations are given on alternate days. Distilled water is preferable 
to tap water. The temperature of the water should be from 100°-105° F. 
The authors employ a stock solution of silver nitrate 100 per cent. 
strength for making dilutions. Two drops of this solution added to 1 
quart of water make approximately 1—8000 dilution. 

The following table for increasing the strengths of silver nitrate 
solutions in both acute and chronic urethritis will be found useful: 


Ist day, 2 drops 100 per cent. AgNO, Solution — — 1-8000 approximately 


Sdi ka aS E (ay = 1-6000 
5th [21 4 [11 [21 oe oe ce [23 = 1-4000 [11 
7th iad 5 [11 [11 € [11 ce € — 1-3200 cc 
9th cc 6 [1 [11 [17 ce [11 [1 — 1-2800 €« 
11th €« Wf [11 [11 ce [11 €€ [2 — 1-2300 €c 
13th [1 8 [11 6é oe [11 € [11 — 1-2000, ete. 


From the foregoing table it will be seen that the strength of the solution 
is inereased one grain to the quart each time. 

If at any time the silver nitrate causes irritation, evidenced by in- 
creased pain following administration, weaker dilutions must be used. 
If used. with judgment and proper strengths in the subsiding stages of 
the inflammation, better results will be obtained with silver nitrate irri- 
gations than with any other preparation. If on the other hand it is 
employed in the acute stage or in strong solutions, only harm will result. 
Furthermore, the patient should never be allowed to use the nitrate for 
hand injections. 

Frequently when employed in concentrations over 1-2000, a discharge 
may appear within a few hours, or the patient may notice it the follow- 
ing morning. Unless the solution is too strong, this discharge usually 
disappears promptly in the first twelve hours following irrigation and 
is of no significance. In all events, the irrigation must not be repeated 
until all signs of local reaction have disappeared, 


-- 
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During the course of the disease certain symptoms call for special 


. attention, such as: 


Chordee.— This distressing symptom ean often be prevented by pro- 
longed soaking of the penis in hot water before retiring and the internal 
administration of the following: 


ls versn Nc n 5i ( 31.1 grams) 
Hyoseyamine hydrobromidi ........ grain 44 ( 0.016 gram) 
Aque menthe piperite............. ad 5iv (120.0 c.e.) 


M. Sig.: 5i on retiring, to be repeated once during the night. 


Lupulin grains xxx-xl (2.0-2.6 grams) at bed time, monobromid of cam- 
phor grains v (0.3 gram) are sometimes effective. In specially severe 
eases the following rectal suppositories may be used, but with caution: 


Morphine sulphatis ................. grain 1⁄4 (0.016 gram) 
Gromine sulphatis" 9. 92ers 195.2025 grains x (0.65 gram) 
Mleveiheobromatis. "992. 15 AS eL q.s. 


M. Ft. Reetal Suppository. 
Sig.: Insert one at bed time. 


The patient should be instructed to lie on his side. The time-honored 
method of tying a towel around his waist with the knot in the baek may 
assist him in this. 

Ice water is useful when the penis is erect and in ehordee. The 
patient usually urinates if he can and then by immersing the penis in 
cold water, he usually sueceeds in reducing the erection. Slowly bending 
the rigid member downward and retaining it between the thighs often 
helps. 

Severe Burning on Urination—This symptom rarely calls for spe- 
cial attention in acute anterior urethritis. Diluting the urine by drink- 
ing freely of water usually moderates it. In severe cases the following 
mixture is useful: 


B 

Liquoris potassii (U. S. P.)...... eee 5i ( 30.0 c.c.) 
Tineture hyoscyami s.s sisimas n 5i ( 30.0 c.c.) 
VEEP CINNAMON n. dnp m mnm ad 3iv (120.0 c.c.) 


M. Sig.: 3i in glass of water 2 h. p. c. 


Under the foregoing methodie treatment, favorable cases elear up 
in from six to eight weeks. The reader is referred to p. 512 for the 
various tests employed to determine whether the patient is eured. — 

Acute POSTERIOR UmETHRITIS.— When gonorrheal inflammation in- 
volves the deep urethra, there is always some involvement of the pro- 
state gland. The degree of prostatic inflammation may be so slight that 
there is no apparent change which can be detected, or the entire gland 
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may be involved. Under this title we will consider the treatment of 
posterior urethritis unaccompanied by any palpable change in the. 
prostate. 

During the treatment of aeute anterior urethritis the urine voided 
in two glasses should be examined at each visit. The appearance of 
pus in the second glass denotes invasion of the posterior urethra. 

Local treatment of the posterior urethra will depend upon: 


(1) Intensity of the inflammation in the anterior urethra. 
(2) Intensity of the inflammation in the deep urethra. 


This brings the following types of eases up for consideration: 

(1) When the inflammation in the anterior urethra is very severe, 
no local treatment is applied to the posterior urethritis. 

(2) When the anterior urethritis is moderately severe and under 
control, treatment of the posterior urethra can be begun at once, except 
in the ease mentioned under (3). 

(3) When the posterior urethritis is very severe, as shown by sub- 
jective symptoms of painful and frequent urination, tenesmus, ete., the 
physician can begin local treatment at once or wait until the severity 
of the symptoms subsides. 

The type of treatment will depend upon the experience of the physi- 
cian and the previous history of the patient. If pains and frequency 
increase or do not diminish under local treatment, it should be dis- 
continued. When in doubt stop all local treatment. 

Treatment of the posterior involvement is usually begun with instil- 
lation of argyrol 15 per cent. once or twice a day. If well tolerated 
25 per cent. argyrol is used. The patient at the same time keeps up 
the hand injections for the anterior urethra. The argyrol treatment 
is kept up until all subjective symptoms disappear and the second 
urine becomes clear. If the second urine still contains pus, or shreds 
persist, catheter irrigations of silver nitrate beginning with 1: 8000 and 
cautiously increased in strength are employed. 

When the anterior inflammation is very acute, all local treatment is 
stopped. Sandalwood oil is administered internally (see anterior ure- 
thritis), and the patient is told to rest as much as possible. It not in- 
frequently happens that, in the course of a few days, the second urine 
will clear up and no treatment of the deep urethra will be necessary. 
This applies only to the mild posterior involvement. If the subjective 
symptoms increase, the patient is put to bed, and a hot-water bag 
applied to the perineum. Hot rectal saline injections are given twice 
a day. The following formula will assist in moderating the frequency, 
burning and tenesmus: 


Kalil: ( potassityacetatis. anr aN Zi (31.1 grams) 
Tincturæ pelladonne ..... 0 eee 3ss ( 15.00 e.c.) 
Ague menthe piperilie. si e NT ad 3iv (120.00 e.e.) 


M. Sig.: 5i t.i.d. between meals in a glass of water. 


Aptent pem ws 
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If the pain and frequency continue to increase, sedative supposi- 
tories of the following type may be employed: 


Morphine sulphate eq ss. grain !4 (0.016 gram) 
Quinine sulphatis ................. grains x (0.65 gram) 
De theobromatia isc ges esas ccs os q.s. 


M. Ft. Rectal suppositories. 
To be inserted once or twice a day. 


Morphine sulphatis ............... grain 14 (0.016 gram) 
DNUDYBnGMM MT XS rores grains x (0.65 gram) 
Digiitheobromàátis: «1 1l... q.s. 


M. Ft. Rectal suppositories. 

To be inserted once or twice a day. These supposi- 
tories should be stopped as soon as the symptoms 
moderate. 


Some urologists recommend in these cases the instillation of 2 or 3 
drops of 5 to 10 per cent. silver nitrate, claiming that it often causes 
a marked diminution in pain. Although this procedure is of value in 
relieving irritability of the deep urethra, due to causes other than gonor- 
rhea, the writers do not recommend it in acute posterior gonorrhea, 
on account of the possibility of setting up an acute prostatitis or epi- 
didymitis. When the symptoms have subsided, treatment of the anterior 
and deep urethra is continued as described above. 

IV. Prophylaxis.—To avoid gonorrhea, the man should urinate im- 
mediately after coitus and thoroughly wash with soap and water. The 
use of a condom is a perfect safeguard against infection unless acci- 
dentally ruptured during coitus. 

The following therapeutic measures afford a reliable means of pre- 
venting infeetion, if employed within 6 hours after exposure and no 
later than 12 hours: 

(1) Instillation in the meatus of 25 per cent. argyrol freshly pre- 
pared. 

(2) Injection of 3 per cent. protargol. 

(3) Irrigation of the anterior urethra with 1: 1000 potassium per- 
manganate. 

(4) U. S. Navy Prophylaxis: On his return from shore leave, the 
sailor washes his genitals with soap and water and urinates. An in- 
jection of 1 c.c. of 2 per cent. protargol containing 15 per cent. glycerin 
is retained for five minutes. To prevent syphilis, calomel ointment is 
applied to the external genitals and left on for two hours. 

V. Abortive Treatment.—The abortive method has for its object the 
quick eure of a beginning gonorrhea. Many methods of treatment have 
been advised, some more complicated than others. The originators are 
very enthusiastie over the results obtained by their respective methods. 
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Thus Frank and Lewin report 45 per cent. cures; Bierhoff 50 per cent. 
To insure success treatment must be begun vithin a few hours after the 
appearance of the discharge. 

It is the experience of most observers that only in exceptional eases 
is it possible to abort gonorrhea. Most are agreed that, although at . 
times rapid eures are obtained in secondary gonorrhea, it is almost im- 
possible to abort a primary attack. The authors’ own experience has led 
them praetieally to give up any attempt to abort gonorrhea by any spe- 
cial method. They oeeasionally obtain quick results with the routine 
treatment outlined in aeute anterior urethritis. At any rate, if failure 
results from this method, no harm has been done, as is frequently the 
ease when strong injections are made in attempting to abort the disease 
in a few days. 

The drugs employed are protargol ranging in strength from 1/6 to 
4 per cent., silver nitrate 1: 3000, argyrol 5 to 25 per cent., and potas- 
sium permanganate 1:5000 to 1: 1000. 

For the detailed description of the various methods, the reader is 
referred to the larger special works on this subject. 


TREATMENT OF CHRONIC GONORRHEA IN THE MALE 


In beginning ihe treatment, the question of chromicity should, for 
the time being, be entirely disregarded. The treatment should be pal- 
liative, along the lines described under the acute infection. When the 
acute process subsides, then the case should be examined for chronic foci 
and. the proper treatment for these applied. 

When a patient with ehronie gonorrhea presents himself for treat- 
ment, it is essentially important for the physician to study the extent 
and nature of the lesions present, before outlining the treatment. 

Frequently, the eondition of the patient when first seen is very apt 
to mislead the examiner, unless a eareful history is taken, and a thor- 
ough routine examination is made as deseribed on page 469. 

Chronic cases of urethral or prostatic gonorrhea, when first seen dur- 
ing an acute exacerbation, are especially puzzling. Thus a chronic 
anterior urethritis may simulate an acute anterior inflammation of re- 
cent origin. This, in turn, may invade the deep urethra and prostate, 
or on the other hand, a chronic prostatic gonorrhea lights up and infects 
the anterior urethra. In this way, an acute relapse of a chronic gonor- 
rhea may obscure the location of chronic infected areas. 

A careful history will usually not only reveal the existence of a previ- 
ous infection, but also reveal certain symptoms which indicate that the 
patient had not been cured of previous attacks. 

When there is a history of many attacks of urethritis occurring 
within a short space of time, it is reasonable to assume that these, so- 
TP acute attacks of gonorrhea, are acute relapses of a chronic gonor- 
rhea. 

In all chronic cases, the physician should also remember that in the 
great majority, probably 85 per cent., there is an involvement of the 


GONORRHEA IN THE MALE 491 


deep urethra and prostate. Unless these cases are examined from this 
standpoint, many errors in diagnosis and failures in treatment will 
result. For therapeutic purposes, chronic gonorrhea may be classified 
as follows: (1) chronic anterior gonorrhea; (2) chronic posterior gonor- 
rhea; (3) chronic anteroposterior gonorrhea; (4) acute exacerbations 
of chronic gonorrhea. 

(1) Chronic Anterior Gonorrhea.— When chronic gonorrheal inflam- 
mation is present in the anterior urethra, the lesions most frequently 
responsible for the persistence of the infection are folliculitis and stric- 
ture. Fistule resulting from periurethral abscess may also be the under- 
lying cause. 

FoLLrcULrTIS.— This condition is readily diagnosed with the water 
dilatation urethroscope. The indications for treatment are (1) to cause 
absorption of the periglandular infiltrate, (2) to destroy the gonococci. 
The former is accomplished by dilatation, the latter by antiseptics. 

If an active urethral discharge is present the patient employs a hand 
injection of protargol 14 per cent. Twice a day is sufficient. The 
administration of internal urinary antiseptics is of doubtful benefit 
unless acute inflammation is present, or if the urine is turbid, due to pus. 

In quiescent cases, irrigations of the anterior urethra are given every 
second day. Silver nitrate is the remedy of choice. Weak dilutions 
should always be used in the beginning. It is always safe to start 
with 1-8000. The strength is gradually increased according to the 
method described on page 486. Usually the irrigations ean be given 
every second day. They must not be repeated until the irritation (in- 
creased discharge and burning) produced by the previous treatment has 
subsided. 

Dilatation may be performed with metal sounds or dilators. The 
authors prefer the dilators (Figs. 7-10). If used with gentleness, less 
pain is caused and higher degrees of dilatation are obtained. Local 
anesthesia should never be employed to lessen the pain of dilatation 
because extreme pain is, in itself, a contraindication to dilatation. It 
is essential also to have a fair-sized meatus to facilitate instrumentation. 
If the meatus is less than 25 French, it should be eut to admit a 31 sound. 

To determine what size sound to begin with, olivary bougies are 
passed. A sound corresponding in size to the largest bougie which the 
urethra ean readily admit, is lubricated and introduced into the urethra 
down to the ‘‘cut off’’ muscle. The urethra is then gently massaged 
over the sound. This assists in expressing little plugs of secretion from 
the mouths of the inflamed glands. Allowing the sound to remain in 
the urethra for 10 or 15 minutes, as was formerly the custom, is unneces- 
sary and may cause irritation and spasm. After dilatation, the urethra 
is irrigated with the silver nitrate solution. At the next visit a sound 
one number larger is inserted. If local treatment causes a marked increase 
in discharge and urethral tenderness and soreness it should be discon- 
tinued until all urethral irritation has subsided. When the urethral 
discharge has stopped and nothing but shreds remain, the hand injection 
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(Kny-Seheerer.) 


(Kny-Scheerer.) 


T.—OBERLANDER'S ANTEROPOSTERIOR URETHRAL DILATOR. 


Fic. 


Fig, 8.—KOLLMANN’S URETHRAL DiLATOR, TYPE USED FOR DILATING THE ANTERIOR URETHRA. 


is discontinued and the treatment completed with dilatation and irri- 
gations. 

Special urethral dilators of the Oberlaender and Kollmann type give 
better results than the metal sounds, because in many cases of long-stand- 
ing inflammation, it is necessary to dilate the urethra as high as 35 or 
38 French. When dilators are employed, the blades should always be 
covered with a rubber sheath. ` 


—— 
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The foregoing treatment usually elears up a ease, in from 6 to 12 
weeks; occasionally, we meet with cases that clear up to a certain point 
and then remain stationary despite all efforts. If these are urethro- 
scoped, one occasionally sees scattered here and there throughout the 
urethra, large gaping glandular openings surrounded by plaques of sear 
tissue frequently containing purulent plugs. It is our custom to intro- 
duce a fulgurating wire through the urethroscope and destroy the gland 
with the Oudin spark. This procedure should only be performed after 


Fig. 9.—KOLLMANN'S URETHRAL DILATOR, ANTEROPOSTERIOR DILATING BLADES. 
? 
(Kny-Seheerer.) 


the urethra has received a thorough course of dilatation and irrigation. 

URETHRAL FISTULA.— Occasionally a persistent fistula, resulting from 
periurethral abscess, harbors gonococci, which from time to time cause 
aeute relapses of urethral inflammation. 

When permanent fistula results, it should be treated by Chetwood’s 
method. A few drops of a 25 per cent. ethereal solution of hydrogen 
peroxid are injected, preferably through the urethral end of the fistula, 
employing a hypodermie needle with a blunt point. 


Fie. 10.—KOLLMANN's URETHRAL DiLATOR, BLADES FOR DiLATING POSTERIOR URETHRA 
OR Prostate. (Kny-Scheerer.) 


If this is not successful, fulguration will sometimes obliterate the 
lumen. The wire is inserted as deeply as possible in the tract, either 
from the urethral side or, if that be impossible, in the outer opening, 
and the current turned on until bubbles of gas are seen escaping. In 
a week this can usually be repeated. 

If these methods are not effectual, a plastic operation must be done. 

STRICTURE.— Urethral stricture resulting from chronic gonorrhea has 
been variously described as linear, annular, tortuous, irregular, ete. 

For prognostic consideration the following points are important: 

(i) Location of the Stricture.—Strietures located anterior to the 
penoscrotal junction are less serious and easier to treat than those situ- 
ated in the bulbous urethra. 
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(ii) Caliber of Stricture.—Infiltrations larger than 25 Fr. are readily 
dilated and rarely relapse or contract. Infiltrations smaller than 25 
Fr. show a tendeney to contract after treatment. 

(ii) Is the Stricture Soft or Hard?—Soft infiltrations are of more 
recent origin and are readily dilated and rarely relapse. Hard infiltra- — 
tions mean fixed connective tissue formations, which are difficult and 
frequently impossible to dilate. They frequently relapse after pro- 
longed dilatation. 

(iv) Is the Stricture Passable or Impassable?—A patient may have a 
fair urinary stream in spite of the fact that it is impossible to pass a 
dilating instrument through the urethra, owing to its irregular and 
tortuous course. These impassable strictures show a progressive 
tendeney to contract and usually require operative measures for their 
relief. 

(1) Treatment of Stricture of Large Caliber—Infiltrations larger 
than 15 Fr. come under this heading. 

In the passage of dilating instruments it should be.borne in mind 
that the brutal passage of a sound, by bruising and tearing the inflamed 
urethra, sets up a sharp reaction which frequently causes further con- 
traetion of the infiltrate by inereasing the inflammatory exudate. 

The instrument properly sterilized and warmed is introduced into 
the urethra with the utmost care and gentleness. Its size should cor- 
respond to that of the bougie which has been passed through the stric- 
ture.. When the sound has entered the bladder it is gently withdrawn 
at once. A second and a third sound may be passed if the first sound 
has entered easily. 

After the passage of sounds, the urethra and bladder are irrigated 
through a soft rubber eatheter with 1-8000 silver nitrate solution. In 
addition, the patient is given hexamethylenamin, grains x (0.6 gram) 
before and immediately after instrumentation. 

If the treatment is not properly performed, epididymitis, urinary 
fever, and traumatism to the stricture may result. These complications 
not only aggravate the patient's condition, but defeat the object of the 
treatment. They can usually be avoided by the administration of 
urotropin before and after instrumentation, gentleness in the passage 
of sounds and irrigation of the bladder and urethra immediately fol- 
lowing. 

The interval between the passage of sounds will depend entirely 
upon the reaction following. Usually, even after the most gentle instru- 
mentation, a local reaction of more or less intensity appears within 
24 hours. The succeeding dilatation should never be performed until 
the loeal reaction resulting from the previous treatment has completely 
subsided. Three days is nearly always a safe interval. 

At each subsequent visit, the dilatation is begun with a sound one or 
two numbers smaller than the last size introduced at the previous visit. 
The dilatation is then carried on as far as possible without the employ- 
ment of force. 

The “End Point’? of Dilatation.—Urologists differ on this point. 
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Some use the size of the urethral meatus as a gauge, providing it is not 
congenitally small or contracted by disease. Others disregard the meatus 
and dilate up to 31 or 32 French. 

The following course is recommended: Unless the penis is very small, 
the urethra is dilated until it will readily admit a 30 French sound. 
If the meatus is below 25 French, it is eut to 31 French. If larger 
than 25 Freneh, sounds are passed until the size of the meatus is 
reached, after whieh the dilatation is completed with either Ober- 
laender or Kollmann dilators. ` 

Irritable and Bleeding Stricture——Occasionally, even when the ut- 
most gentleness is employed in passing sounds, profuse bleeding fol- 
lows. When this occurs, dilatation should be postponed, until the con- 
gestion has been diminished by a course of irrigations with silver nitrate 
solutions. In these cases, the use of the. Oberlaender dilator instead of 
sounds is less apt to provoke hemorrhage. 

(2) Stricture of Small Caliber—In this class belong strictures of 
less than 15 French caliber. The dilatation of these tight strictures 
is best begun with woven silk bougies, owing to the danger of making 
false passages when small metallic instruments are used. When the 
dilatation with small instruments has been carried up to 15 French, 
metallic instruments may then be employed. 

(3) Impassable Stricture.—The urethral infiltrate may be so irregu- 
lar, nodular and tortuous that neither an olivary bougie or sound ean 
be passed through it. Two types are met with: (1) uncomplicated 
impassable stricture, in which the patient can empty his bladder, al- 
though the urinary stream is small; (2) impassable stricture with re- 
tention. If the patient can void, every effort should be made to pass 
an instrument into the bladder. Perseverance, gentleness and skill 
very often succeed. 

Technic.—A 4 per cent. novocain solution with adrenalin (gtts. x: 
1 ounce) is injected in the urethra and retained for five minutes. A 
filiform is then introduced into the urethra. If it is caught, others are 
passed alongside, until the urethra is filled, after which, attempts are 
made to engage the stricture by manipulating one filiform after the 
other. If successful in passing a filiform into the bladder, a tunneled 
sound is threaded over the filiform and inserted into the bladder. 

If it is impossible to pass a filiform by this method, a water dilata- 
tion urethroscope (Fig. 1) is introduced into the urethra down to 
the stricture and its orifice looked for. A filiform then is passed through 
the urethroscope and an attempt made to guide it through the stricture 
by direct observation. 

Impassable Stricture Complicated by Retention.—When retention 
oceurs, the patient is placed in a hot bath for 15 to 20 minutes and 
should attempt to empty his bladder while in the bath. y If he suc- 
ceeds, an attempt. at dilatation should be made, as described in the 
foregoing section. r 

If unsuccessful, the bladder should be aspirated every eight hours 
for one day by suprapubic puncture. If still unable to void, and an- 
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other attempt to introduce filiforms is unsuccessful, the stricture is 
eonsidered impassable. 

Indieations for Operation.—The types of strietures requiring opera- 
tion are as follows: 

(1) Any strieture that resists dilatation or shows a tendeney toward . 
progressive contraction after a course of dilatation. 

(2) Impassable strieture, with or without retention. 

(3) Resilient strieture. 

(4) Tortuous nodular strictures of long standing, and irritable stric- 
tures complicated by severe cystitis are best treated by resection or 
division, especially when located behind the penoscrotal junction. 

Type of Operation.—In general, internal urethrotomy is performed 
for strictures located anterior to the penoscrotal junction. If the stric- 
ture is of long standing and of small caliber, and complicated by severe 
cystitis, perineal section is performed, in addition, for drainage. 

External urethrotomy is performed for strictures located behind 
the penoserotal junction. 

When strictures are present in both the pendulous and deep urethra, 
the combined operation is performed. 

(2) Chronic Posterior Gonococcal Infection.— When gonococeal in- 
flammation invades the deep urethra, there is always some involvement 
of the prostate. This involvement may be mild or severe. The same 
holds true for the seminal vesicles; they rarely escape infection when 
the prostate is affected, owing to their close anatomical relationship. 

As a result of chronic inflammation certain changes take place in 
these structures. The infection first invades the ducts of the prostatic 
glands and later the glands themselves. At the same time, an inflam- 
matory exudate is deposited in the parenchyma of the glands and also 
between them in the interstitial tissues. This infiltration causes the 
mucous membrane of the acini to become swollen. The lumen of the 
gland ducts becomes narrowed, so that the drainage of inflammatory 
products produced within the glands themselves is interfered with. 

The inflammation frequently extends through the ejaculatory ducts 
and involves the seminal vesicles. The-mucous membrane of the ducts 
becomes swollen and the lumen narrowed, causing retention of products 
and suppuration within the vesicles. 

The same changes take place in the urethra and verumontanum, so 
that if the condition is not relieved, the round-cell infiltration becomes 
organized and sclerosis results. This sclerosis causes either partial or 
complete obstruction of many of the prostatic glands, resulting finally 
in obliteration of the ducts with focal suppuration and destruction of 
the prostatic parenchyma. 

As a result of these changes, the deep urethra becomes hypersensitive, 
the secretions of the prostate and vesicles become altered and symp- 
toms of irritable or atonie impotence, sexual neurasthenia and sterility 
are added to the clinical picture. 

The indications for treatment are (1) to cause absorption of the 
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inflammatory exudate, thereby restoring glandular drainage and fune- 
tion; (2) to destroy the gonococeus. 

To accomplish this, the following measures are employed: 

(1) Massage of the prostate and vesicles. 

(2) Dilatation. 

(3) Irrigations and instillations. 

(4) Heat. 

(5) Urethroscopic treatment. 

(6) Operative treatment. 

Massace.—The object of massage is to expel the purulent material 
plugging the ducts of the prostatic glands and also to express the 
accumulated secretions in them. 

Technic.—A. rubber cot is placed over the index finger. A 2-inch 
bandage is wrapped around the knuckles to protect them from being 
soiled. The finger cot is then lubricated with vaselin and gently in- 
serted through the anal sphincter into the rectum. 

The prostate is then gently but thoroughly massaged by a side-to-side 
motion, beginning at the upper borders of the gland and gradually reach- 
ing the apex. This manipulation is continued for several minutes if 
well tolerated. 

The vesicles are next treated similarly. The finger reaches up as 
far as possible and presses upon the vesicle, gradually withdrawing the 
finger with a to-and-fro lateral motion until the prostate is reached. 
Special attention should be given to the junction of the vesicles and 
prostate, because at this point there is usually a deposit of periprostatic 
exudate. The massage of the vesicles is kept up until there is a distinct 
reduction in size. Any secretion expelled through the urethra is placed 
on a slide and examined for pus and gonococei. If well borne, massage 
ean be given three times a week, and is kept up until all pus disappears. 

Contra-indications—Massage should be kept up if it relieves the 
subjective symptoms. If it increases them, then it is harmful. Mas- 
sage is dangerous in acute inflammation of the urethra, prostate, vesicles 
and epididymis. If bleeding follows, the manipulation has either been 
too severe or there is an acute process, either in the vesicles or in some 
part of the prostate. When this occurs, massage should be discon- 
tinued until bleeding has completely stopped. — . 

DinATATION.—Dilatation of the prostatic urethra helps to promote 
absorption of urethral and periurethral infiltrations. 

The instrument most suitable for dilating is the posterior Koll- 
mann dilator. With this instrument, the urethra can be dilated up to 
45 or 50 French. Some urologists prefer the irrigating type of the 
Kollmann dilator. The authors do not employ them. They rust at 
the joints and get out of order very easily; furthermore, they are hard 
to keep clean. 

Technic.—The instrument should always be covered with a rubber 
sheath. It is lubricated by dipping into sterile glycerin and gently 
inserted into the deep urethra. The dilating screw on the handle-end 


is then turned until the patient complains of pain. At the next treat- 
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ment, the dilatation is carried one number higher. Usually dilatation 
up to 40 Fr. is sufficient for most cases. Dilatation is usually tolerated 
twiee a week. Dilatation may be well borne three times a week. 

Contra-indications.—When the urine contains free pus or the gono- 
cocci persist, dilatation is dangerous. When the urine is only slightly : 
cloudy and contains many shreds, dilatation is most serviceable and 
practically free from danger. Still one should always remember that if 
it is too rapidly or too frequently performed, acute prostatitis or epi- 
didymitis may result. If excessive bleeding follows, it should not be re- 
peated until the patient has received a course of massage and irrigations. 

IrRIGATIONS.—The drug of choice is silver nitrate, beginning with 
1-8000 and gradually increasing in strength, administered according to 
the methods previously described. 

INSTILLATIONS.—In the terminal stages of chronic posterior urethri- 
tis, when shreds and pus still persist in the morning urine, urethroscopie 
examinations may reveal erosions and granulations in the lateral pros- 
tatie sinuses. These usually respond to instillations of nitrate of silver, 
beginning with 14 per cent. and gradually increasing to 3 per cent. If 
they still persist, stronger solutions applied through the urethroscope 
are necessary to destroy them. 

URETHROSCOPIC TREATMENT.—This form of treatment is occasionally 
indicated in the terminal stages of chronic posterior urethritis, when 
granulations, erosions, papillomata and polypoid exereseenees are present 
in the urethra. 

The drug employed is silver nitrate in strengths ranging from 5 to 
20 per cent. The stronger solutions should be carefully applied with 
cotton mopped around fine applicators, at intervals of 5 to 10 days, the 
interval depending on the intensity of the reaction. 

The Young straight urethroscopic tube is reeommended in preference 
to the beaked posterior urethroscopes of the Swinbourne type. 

The previous instillation of 4 per cent. novocain, aposthesin or 
alypin lessens the pain of the manipulation. 

Urethroscopie applications are sometimes useful when the veru- 
montanum remains large and edematous, giving rise to urethral irri- 
tability and neurasthenia. 

Hear.—Heat is applied to the prostate and vesicles through the 
rectum, either by means of the bipolar high frequency current or the 
hot rectal douche. 

Hot rectal douches may be given either with a closed metal tube, 
the psychrophore, or through a double current tube, of the Chetwood, 
Guiteras or Tuttle type. The patient fills a two-quart douche bag with 
water and suspends it about three feet above the toilet seat. He then 
seats himself and inserts the lubrieated tube into the rectum for about 
four inches and turns on the water. The temperature of the water is 
usually 120° F. (48.9? C.), or as hot as the finger can bear. The douche 
should be repeated daily and stopped when the bowel becomes irritated. 

Heat may be applied to the prostate by the D'Arsonval current. 
The patient is placed on the table and a thick metal electrode is placed 
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in the rectum. Another large flat electrode is placed over the supra- 
pubie region. From 800 to 1500 milliamperes may be borne comfort- 
ably for 15 to 20 minutes. 

OPERATIVE TREATMENT.—In the absence of stricture or abscess, opera- 
tive procedures are rarely called for in cases of chronic gonorrhea. 
In order to cure persistent infection of the seminal vesicles, Belfield 
advocates exposing the vas through an incision in the serotum. He 
then incises the vas and injects into the proximal end, either 10 per 
cent. argyrol or 4 per cent. collargol and fixes the duct in the wound 
so that any discharge will escape through the wound itself and not 
into the scrotum. The object of the operation is to secure antisepsis 
and drainage of the vesicles. Excellent results are claimed by him from 
this operation. Fuller recommends vesiculotomy through a perineal in- 
cision. There is no doubt that his operation unquestionably relieves the 
rheumatic pains in a great many cases; on the other hand, it frequently 
fails. Cabot recommends vesiculectomy, claiming that it is impossible to 
drain a tortuous tube like the vesicle by simple incision. The objec- 
tion to his operation is that it is very frequently followed by impotence. 

Experience has shown that these operative procedures should be 
employed only in intractable cases after every other method has been 
thoroughly tried out. 

ROUTINE TREATMENT OF CHRONIC POSTERIOR GONORRHEA.—The type 
of treatment will depend upon whether the second urine is clear, with 
shreds, or slightly eloudy (due to small amounts of free pus). 

In the former instance, when the urine is clear but contains many 
shreds, the treatment is begun with silver nitrate irrigations given 
through a eatheter (see page 483), beginning with 1:8000. "These irri- 
gations are given every other day. Usually after a week massage may 
be begun. 

The patient reports with a full bladder. He voids the first half of 
the urine in two glasses. The prostate and vesicles are then gently but 


* thoroughly massaged, after which the patient voids the remainder of 


the urine. The urines are examined. The treatment is completed by 
an irrigation of nitrate of silver. Some urologists inject argyrol into 
the bladder or distend it with the silver solution, claiming that it is 
easier to massage the vesicles and prostate when the bladder is full and 
also that epididymitis is prevented in this way. The authors find 
this preliminary antisepsis unnecessary and cumbersome.  Further- 
more, it is much more trying to the patient to be massaged when the 
bladder is filled with silver solution. 

When the urine clears up and it is seen that local treatment is well 
tolerated, dilatation may be begun. The routine is as follows: 

Having massaged the prostate and vesicles, as previously described, 
the patient is placed on the table. The Kollmann dilator, properly lubri- 
cated, is introduced and dilatation performed until pain is eomplained 
of. The dilator is then gently withdrawn, after which an irrigation of 
silver nitrate is given. 

The intervals between treatments will depend entirely upon the tem- 
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per of the urethra. Some patients tolerate treatment three times a 
week, others less often. If dilatation causes most irritation, it should 
be given less often than massage and irrigations. In all cases, the treat- 
ment is not repeated until all reaction from the previous one has ceased. 

- If symptoms of over-treatment occur, as shown by increasing cloudi- - 
ness of urine and irritability of the urethra (frequency and precipi. 
taney of urination), all local treatment is stopped until they have sub- 
sided. 

When the second urine contains much free pus, it is safer to begin 
the treatment with the organic silver salts, preferably argyrol 20 per 
cent. freshly prepared. Instillations are given every day. When the 
urine becomes almost clear, and it is determined that local treatment is 
tolerated, then the local treatment previously described is cautiously 
begun. 

(3) Chronic Anteroposterior Gonorrhea.— When the infection in- 
volves the anterior as well as the posterior urethra, it is impossible to 
outline a routine method which will apply to all cases, because it is 
sometimes difficult to decide, in the beginning, which of the various 
lesions along the urethra or in the prostate is the important one re- 
quiring immediate attention. It is important, however, to bear in mind 
that whatever form of local treatment is given it should be for the 
definite purpose of curing a known lesion. The effect of treatment 
should be closely watched. Unless improvement is noted, the treatment 
must be changed. To the beginner, the management of these cases is 
at times perplexing and disappointing. 

The various therapeutic procedures have already been described in 
detail; their proper application will depend entirely upon the experi- 
ence and judgment of the physician. 

(4) Acute Exacerbations of Chronic Gonorrhea.—The managemert 
of these cases will depend entirely upon the symptomatology, physical 
signs and urinary findings. At times, they simulate acute anterior 
urethritis, others appear as acute posterior infections, while a third 
variety shows symptoms of both acute anterior and posterior involve- 
ment. : 


COMPLICATIONS OF GONORRHEAL URETHRITIS AND THEIR TREATMENT 


Genito-urinary Complications.—Fo.uicuLitis.—As a result of sup- 
purations of one or more urethral follicles, retention of pus may oceur, 
forming small abscesses. These usually escape notice during the acute 
stage of the disease. When they oceur during the declining stage, they 
cause a characteristic return of symptoms. After a day or two of indefi- 
uite localized itching or uneasiness, the discharge, which previously was 
very scant and mucoid in character, becomes profuse and purulent. 
The meatus may even become inflamed. The characteristic feature of 
the discharge is that it lasts but a short time, and stops as suddenly as 
it began. 

Treatment.—During the acute stage no special treatment is required. 
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The usual local treatment of urethritis, if persisted in, will nearly always 
clear up the abscesses. The treatment of acute relapses of chronic follie- 
ulitis will be considered under chronic urethritis. 

PERIURETHRAL ABSCESS.— The suppurative process from ah infected 
urethral gland may extend to the periurethral connective tissue. These 
abscesses usually appear alongside the frenum, in the pendulous por- 
tion, or in the perineum, in which ease Cowper's glands may be involved. 
Abscesses forming beside the frenum grow rapidly. They either open 
spontaneously or require incision. In either case, they may close spon- 
taneously or require special treatment for their cure. When the re- 
sulting fistula shows no tendency to close it should be injected with a 
25 per cent. ethereal solution of hydrogen peroxid, preferably through 
the urethral end. This may be repeated every three days until the 
fistula closes. If it does not yield to this treatment, a plastic operation 
is necessary. 

Periurethral abscess of the pendulous portion usually develops quite 
slowly. It either resolves or ruptures into the urethra. More frequently, 
it invades the skin and points directly opposite the point of origin. 
More rarely, the pus may travel beneath the fascia for a considerable 
distance before rupturing externally, unless promptly excised. The 
fistulas, unless large, heal spontaneously. The treatment consists in 
laying the abscess cavity open freely as soon as fluctuation is noticed, 
evacuating the pus and allowing it to heal by granulation. 

In abscess formation in Cowper’s glands, the abscess usually appears 
on one side of the median line. The pus may travel some distance be- 
neath the deep fascia before breaking through, causing extensive perineal 
infiltration, and frequently multiple persistent fistulas. The treatment 


is wide and free excision. 


SPONGEITIS AND CAVERNITIS.—Inflammation of the erectile tissues is 
an extremely rare complication of gonorrhea. The treatment consists 
of rest in bed, hot or cold applications, and incision if abscess occurs. 

INGUINAL ADENITIS, LyYMPHANGITIS.—These complications are due to 
the extension of the gonorrhea beyond the urethra. The adenitis consists 
of an inflammatory enlargement of the glands in the groin, which rarely 
suppurate. 

Special treatment is rarely necessary. If marked, or if pain is 
present, the patient is put to bed and heat or cold applied. Painting 
the skin over the gland with iodin and applying a glycerin compress 
seems to hasten resolution and relieve pain in severe cases. If sup- 
puration oeeurs it should be treated as bubo. 

BarawrTIS.— This consists of an inflammation of the mucous mem- 
brane of the prepuce and glans penis. It occurs in men with long fore- 
skins and in persons of uncleanly habits. 

The treatment consists in bathing the parts with soap and water. If 
much inflammation and discharge are present, a small pledget of cotton 
is soaked in lotio nigra. This is placed around the glans and the fore- 
skin is drawn over it. Later the following dusting powder is used: 
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Bismuthi subnitratis L 

Calomel^ "BRE SO EUER aa 3ii (8.0 grams) 
Acidi boriei 

M. Ft. Pulv. 


Sig.: Apply externally. 


Sometimes the swelling of the foreskin is so great that it cannot be 
retracted. This condition is called phimosis. The treatment consists in 
prolonged soaking of the penis in hot water. The patient should also 
be instructed to inject protargol 14 per cent. under the foreskin. If 
the swelling and edema persist or if gangrene threatens, an incision is 
made through the prepuce on its dorsal aspect. This can be done pain- 
lessly under local anesthesia. Sometimes a long and tight prepuce is 
caught behind the glans and cannot be drawn over it. This is called 
paraphimosis. The treatment consists in drawing the foreskin over the 
glans by manipulation. In severe cases, preliminary prolonged soaking 
in hot water facilitates the reduction. If it is impossible to accomplish 
this, the constricting band should be incised on the dorsum, which gen- 
erally permits prompt reduction. 

ACUTE PROSsTATITIS AND Prostatic ABScESS.—Acute gonorrheal in- 
flammation of the prostate occurs in all degrees of severity. The 
prostatitis may be so mild as to add scarcely any symptoms to those of 
urethritis. When there is marked involvement, definite constitutional 
and local symptoms are present. Since acute prostatitis cannot be dif- 
ferentiated from prostatic abscess they will be considered together. 

Increase in Local Symptoms of Posterior Urethritis.—lIn addition, the 
patient complains of a dull aching or throbbing pain, which is felt 
either in the rectum, hypogastrium or in the pelvis, radiating down to 
the testicles and thighs. 

Dysuria.—ln addition to frequency and urgency of urination, the 
urinary stream is smaller and weaker. It may be intermittent. In 
marked enlargements, complete retention may occur. Defecation may be 
painful and difficult. 

Chills and Fever.—Very often a severe chill ushers in the febrile 
period. The degree of fever is no index, however, to the degree of the 
prostatic involvement. Quite frequently, there is an absence of fever 
in severe cases. 

Local Signs.—One or both lobes of the prostate are always enlarged. 
When the whole gland is involved, it may become so large that it is 
impossible to reach its upper border with the examining finger. The 
gland feels hot, hard and is tender to the touch. 

Resolution may occur or the inflammation may become chronic. The 
abscess may rupture into the urethra, rectum or into the periprostatie 
tissue, causing ischiorectal abscess. 

Most prostatic abscesses, fortunately, rupture into the deep urethra. 
Sometimes they point into the rectum or perineum. In rare instances, 
the pus, burrowing forward into the perineum, extends along the corpus 
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cavernosum, causing considerable infiltration and slough. It has been 
known to follow the various fascial planes and point in the inguinal 
canal and even in the space of Retzius, in neglected eases. 

Treatment.—As soon as the complication is recognized, all urethral 
treatment is stopped. In mild cases the treatment is that of acute pos- 
terior urethritis. Hot rectal douches are ordered twice a day. Vac- 
cines are indicated. Their prompt administration may sometimes pre- 
vent or abort abscess formation. 

In severe cases, where there is much urinary distress and fever, the 
patient is put to bed and a hot-water bag applied to the perineum. 
Hot rectal douches are given every four hours. To relieve the urgency 
and tenesmus attending urination, the following rectal suppository will 
be found useful: 


Morphine sulphatis ......... grain 14 (0.016 gram) 
Quinine sulphatis ......... grains x (0.65 gram) 
Olei theobromatis........... q.S. 


M. Ft. Rectal suppositories. 
Sig.: Insert 2 to 3 times a day. 


If there is acute retention, the bladder is emptied with a soft rubber 
catheter, size 12 to 14 French, every six hours, after which 14 ounce 
(15 c.c.) of 10 per cent. argyrol is instilled into the bladder and deep 
urethra. If, in spite of this treatment, acute retention is not relieved in 
a few days, or if the temperature remains high and there is prostration, 
surgical interference is indicated. Opening the abscess through the 
perineal route gives prompt relief, thereby preventing the miserable and 
even fatal results following prolonged palliative treatment. 

SEMINAL VESICULITIS.—Acute seminal vesiculitis always occurs in con- 
junction with acute posterior urethritis and prostatitis. It usually adds 
nothing to the symptomatology, except that in rare instances, when there 
is a marked unilateral involvement, the patient may complain of pain 
in the groin or in the lumbar region on the corresponding side. Occa- 
sionally, a rather profuse terminal hematuria ushers in a vesiculitis. 

By rectum, the vesicles feel thickened, hot and very tender. If there 
is pus retention, a tense sausage-like tumor is felt above the prostate 
on one or both sides. The abscess usually terminates by resolution, but 
may rupture into the rectum, peritoneum or ischiorectal fossa. 

Treatment.—The treatment of acute seminal vesiculitis is the palli- 
ative treatment of acute prostatitis. If an abscess forms and shows a 
tendency to spread, vesiculotomy is indicated. 

Epiwipymitis—Inflammation of the epididymis is caused by the 
passage of gonococci from the posterior urethra through the vas deferens, 


| or by extension of the inflammation along the lymphatics of these canals. 


The inflammation is usually limited to the epididymis, although the 
testicle is often apparently enlarged, because it is surrounded by the 
inflamed epididymis. Frequently, there is an effusion of serum in the 
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sac of the tunica vaginalis, causing the testicle to appear larger than 
normal. 

Etiology.—'The direct causative factor is invasion by the gonococeus. 
Some patients are more prone to epididymitis than others, because, in 
spite of every precaution, this complication will occur; while others, 
disregardng all hygienie precautions, go about with an acute gonor- 
rhea, indulge in sexual excesses and alcohol and yet escape. Abortive 
and strenuous local treatment are, very frequently, exciting factors. 

If the modern moderate local treatment is properly administered and 
if the patient wears a well-fitting suspensory bandage and abstains 
from violent exercise—horse-back riding, dancing, sexual excitement and 
the use of aleohol—in most instances he will escape this complication. 

Pathology.—The inflammation begins in the globus minor. If mild, 
the infection is confined to this end of the epididymis. If severe, it 
may extend throughout the organ, causing infiltration, hardening and 
enlargement with the formation of focal abscesses. The tunica may be- 
come acutely inflamed and hydroeele result, but the testicle rarely takes 
part in the inflammation. 'The vas deferens may be slightly thiekened 
and tender. 

Symptoms.—An indefinite dragging sensation is first felt in the tes- 
ticle, radiating upward into the groin. Pain'and swelling of the epididy- 
mis eomes on rapidly. Within a few hours, the epididymis is large, 
hot and exquisitely tender. "The serotal tissues may become red, thick- 
ened and edematous. The inflamed mass may reach the size of a fist. 
Standing, walking, bending or lifting aggravates the pain. 

The urethral discharge usually disappears or diminishes noticeably 
with the onset of the epididymitis, only to reappear again when the 
inflammation subsides. 

Examination shows the epididymis enlarged, hard and tender. The 
testicles cannot be outlined. The spermatic cord is thickened and tender. 

Prognosis.—As the inflammation advanees, the pain and swelling in- 
erease in intensity. Within a few days the symptoms gradually subside. 
Resolution begins rapidly, but progresses more and more slowly, until 
it seems to remain stationary. The globus minor is the last to clear up. 
The little hard lump in the epididymis known sometimes as the ‘‘ gonor- 
rheal nodule’? may be permanent. It causes no uneasiness and is not 
sensitive to pressure. 

There is no danger to life, sexual desire or poteney. Sterility of 
the affected side is not uncommon. Relapses may occur. If both sides have 
been affected, sterility may be caused by the formation of a permanent 
inflammatory infiltrate, plugging up or eompressing the efferent duet 
of the epididymis. Atrophy of the testicle never occurs, unless there 
has been an accompanying orchitis. 

Treatment.—Much ean be done to avoid this complication by using 
the utmost care and gentleness in the treatment of posterior urethritis. 
Vigorous local treatment when begun too soon, or rough instrumentation, 
may be exciting factors. 

The patient should be instrueted to wear a proper-fitting suspensory 


SCROTAL SUPPORT. 


Fig. 5a Fic. 5b 


This support devised in Bellevue Hospital and made of adhesive 
will be found far superior to any jock strap or suspensory on the 
market. When properly applied the patient can attend to his work in 
comparative comfort. 

It consists of a strip of adhesive plaster thirty inches long and three 
inches wide A-B. At a point near the midline are attached two strips 
of plaster one half inch wide and twenty inches long E-E. To prevent 
the plaster from adhering to the scrotum, a shorter strip eight inches 
long and three inches wide C-D is applied to the middle portion of A—B. 
The strip A-B acts as a sling for the scrotal contents, as shown in Fig. 
5 b, the exposed adhesive side being applied to the sides of the abdo- 
men. The patient lies on his back while the surgeon holding the scrotum 
well up towards the abdomen with one hand adjusts the support as in 
Fig. 5 b, after which the strips E-E are drawn backward between the 
thighs and well around them. These serve to hold the sling in position, 
preventing it from slipping forward. The support is reinforeed by ad- 
ditional strips similar to A-B, and several more transversely placed 
above the symphysis. Before applying the plaster the serotum is cov- 
ered with absorbent cotton or gauze. 
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during the acute stage of the gonorrhea. This measure certainly re- 
duces the danger of epididymitis. 

The treatment consists of rest in bed, support and elevation of the 
testicle, local applications, internal treatment and vaccines. Although 
mild cases do not require rest in bed, this should be insisted on when- 
ever possible. If for various reasons it cannot be carried out, the pa- 
tient is advised to wear a snug-fitting support. The following ointment 
is of service: Ichthyol, 5ss (15.0 .c.c.); lanolin 3i (30.0 e.c.); vaselin, 
3i (30.0 e.e.). 

The ointment is spread over lint, and applied to the testicle. A layer 
of eotton is spread over the lint and the serotum is supported by a 
suspensory. Vaccines are given every other day. 

All local treatment of the urethra is stopped and not resumed until 
the inflammation in the epididymis has quieted down. Severe cases 
require rest in bed. The testicles are supported by a suspensory, or if 
this is inadequate, a strip of adhesive plaster, 4 in. x 20 in., is stretched 
across both thighs under the scrotum. 

To most patients the application of cold in the form of an ice bag 
is preferable to heat. It is immaterial, however, whether heat or cold 
is applied, providing it gives relief. 

Various local applications are recommended. The authors prefer 
the ichthyol ointment previously described. The application of 10 per 
cent. guaiacol in glycerin or olive oil relieves pain, but is objectionable 
on account of its odor. We have never seen much benefit derived from 
the old-time tobacco poultice or Tucker’s saturated solution of mag- 
nesium sulphate. Strapping of the testicle was formerly the routine 
treatment, and many patients can testify to the agonizing pain caused 
when the plaster was too snugly applied. It is of doubtful value, and 
never of any value unless employed in the ascending stage of the inflam- 
mation. The authors have long discarded it. 

Diathermy.—The application of heat to the inflamed epididymis by 
means of the d’Arsonval current is a very useful therapeutic measure. 
It almost always lessens the severity of the symptoms and in some eases 
shortens the course of this complication. If applied at the onset it some- 
times will abort the attack. Corbus and O’Connor have devised a clamp 
for applying the current to both sides of the involved organ. In order 
to get the best effect, the current is increased to a point just short of 
cutaneous discomfort. The duration of each application should not be 
less than forty minutes. 

Operative Treatment.—Francis R. Hagner developed the operative 
treatment of acute epididymitis. His operation consists of incision of 
the layers of the scrotum and exposure of the epididymis. Multiple 
punctures are then made in the infiltrated areas. A cigarette drain 
is inserted and the wound closed. "n : 

Hagner claims that, by his operation, relief of pain is immediate 
and that there is less danger of sterility. The experience of most urolo- 
gists is that, although relief from pain is immediate, convalescence is 
longer than with the non-operative treatment. Regarding its effect upon 
sterility, the statisties supporting this elaim are not sufficiently large to 
substantiate it. The writers reserve this procedure for intractable cases 
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only, whieh do not yield to treatment, and for persistently recurring 
cases. 

RENAL INFECTION.—Renal infection due to gonorrhea is rare. Pyelo- 
nephritis may occur in very severe cases. Usually it is mild in its 
course. The treatment is similar to that for pyelonephritis due to - 
other bacteria. 

Bones and Joints—GonorrHEAL RHEUMATISM.—The term, ''gonor- 
rheal rheumatism,’’ includes all metastatic gonococcal inflammations 
involving the synovial membranes of joints, tendon sheaths, burse, ete. 

Occurrence.—Different observers have estimated that rheumatism 
occurs in from 2 to 8 per cent. of cases of gonocoeeal infection. It is 
difficult to arrive at anything approaching an accurate conclusion, espe- 
cially in those cases where there is an apparent absence of local genital 
or urethral infection, because so many cases of gonocoecal rheumatism 
are not diagnosed, as such, owing to lack of knowledge or to suppression 
of a previous history of gonorrhea. 

Males are more liable than females. In young girls and children, 
the tendency to rheumatism is more pronounced than in adult females; 
it may follow vulvovaginitis or ophthalmia neonatorum. 

One or several joints may be affected. In order of relative frequency, 
the joints involved are the knee, ankle, wrist, fingers and great toes, 
elbow, shoulder, hip and jaw. Tenosynovitis and periarticular involve- 
ment should excite suspicion as to the nature of the inflammation. 

Pathology.—'The gonococeus reaches the synovial membranes by the 
blood stream.  Round-eell infiltration of the tissues, edema and sero- 
fibrinous effusion follow. Later, adhesions are produced which limit the 
movements of the parts. The inflammation may go on to pus formation. 
Secondary infection by staphylococci or streptococci may supervene, in 
which ease, erosions of the cartilage and destruction of the joint may 
be expected. 

Clinical Forms.—Clinieally, the following types are met with: . 

(1) Arthritic, in which one or several joints may become involved. 

(2) Hydrarthrosis, usually monartieular, partieularly liable to in- 
volve the knee. 

(3) Bursal or synovial form, in which the tendons and their sheaths, 
burse (e.g. of the patella, the olecranon or the tendo achillis) and 
periosteum are involved. The articulations may not be affected. 

(4) Arthralgic, in which there are wandering joint pains with or 
without redness and swelling. 

Keyes employs the following classification : 

(i) Gonorrheal arthritis, in which the organisms are located in the 
joint itself, and 

(ii) Gonerrheal osteo-arthritis, in which the gonococci are localized 
in the articular extremities of the bones, and any effusion into the joints 
is secondary. 

Symptoms.—In the acute type the onset is sudden, the temperature 
rising to 103° F, (39.4° C.). The inflammation begins like an attack of 
acute articular rheumatism, with redness, swelling, extreme tenderness 
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and loss of function. There is usually some effusion into and around 
the joints. In severe cases, the tendon sheaths and burs become in- 
volved, with increase of the effusion in the joint and also periarticular 
edema. The onset may be subacute, with local pain and tenderness and 
moderate to severe disability. The duration of the attack is usually 
long. - The mildest lesion may persist for months. 

Diagnosis.—When acute rheumatism occurs during the course of 
gonorrhea, the diagnosis is not difficult. Marked swelling of a joint, 
with periarticular involvement, giving a fusiform appearance to the 
joint, and a positive complement-fixation test fix the diagnosis. 

Chronie gonorrheal arthritis is differentiated from other forms of 
arthritis by means of the complement-fixation test. 

When acute rheumatism occurs, in cases with no history of gonorrhea 
or apparently no urethral or genital lesion, in which there is no perspira- 
tion and no response to the salicylates, the serum reaction will prove of 
service in making a diagnosis. 

Sometimes the gonococcus can be identified in the fluid aspirated from 
the joint. Frequently, the fluid does not yield the organism. In addi- 
tion, a careful routine examination should be made of the urinary and 
genital tracts. 

Treatment.—Proper loeal and internal treatment of the urethritis 
is the best prophylactic. If fever appears during the course of a gonor- 
rhea, the administration of vaccines may possibly have a prophylactic 
action. 

With the onset of the attack, the patient is put to bed. For the relief 
of pain, the joint is immobilized with a light splint, preferably of 
plaster-of-Paris. The Bier treatment, or exposure of the joint to hot 
air, should be employed. If the pain is severe, applications of equal 
parts of ichthyol and glycerin may afford relief. When the pain is 
very severe, stroking the joint lightly with the actual cautery frequently 
gives immediate relief. 

The use of vaccines in some cases often gives definite and satisfac- 
tory results; in others, the results are entirely negative. 

The tendency to the formation of adhesions must be kept in mind 
and gentle passive motion employed to prevent ankylosis, remembering, 
however, that too early or too forcible passive movements may light up 
a subsiding inflammation. 

The usual antirheumatic remedies are usually quite useless, 

The diet should be ample and similar to that in chronic gonorrhea. 
Restrictions are not necessary. 

Systematic gentle massage, in the subsiding stages of the inflamma- 
tion, helps to diminish the muscular atrophy occurring in the prolonged 
chronic cases. 

If the effusion into the joint is not arrested by immobilization and 
baking, the fluid should be aspirated under the most careful asepsis. 
In most eases this is unnecessary. Fuller advises seminal vesiculotomy 
in these cases on the ground that the local focus, which causes systemic 
infection, is present in the seminal vesicles. The precise status of this 
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operation, in the treatment of gonorrheal rheumatism, is not yet defi- 
nitely established. In some cases it succeeds, in others it fails. 

The prostate and vesicles should be gently and thoroughly massaged 
every day unless they are acutely inflamed. Resulting deformities and 
loss of function are treated by orthopedic methods. É 

Exosrosis oF THE Os Carcıs.—The inflammation begins as a peri- 
ostitis or myositis at the attachment of the flexor brevis digitorum to 
the tubercle of the os calcis. When the acute inflammation subsides, 
an exostosis forms. Pressure upon this while walking causes great pain. 
The diagnosis is made by radiography. The treatment is chiseling, away 
of the exostosis through an incision along the inner side of the heel. 

Gonococcal Affections of the Heart and Blood-vessels.—ENDOCARDI- 
TIs.—Ricord in 1847, and Brandes in 1854, were among the first to recog- 
nize that endocarditis could be caused by gonocoeci circulating in the 
blood of susceptible patients suffering from gonorrhea. In 1895, Thayer 
and Blumer cultivated the gonococeus from the blood of a patient suf- 
fering from acute endocarditis. 

Pathology.—No characteristic feature has been described which would 
differentiate the gonoeoecal from other forms of endocardial inflamma- 
tions. Vegetations composed of fibrin and infiltrated with leukocytes 
and gonococci, erosions, ulcerations and valvular destruction are found. 
The diagnosis is dependent on the isolation of the gonococeus. A few 
cases, in which streptococci and staphylococci were found in conjunc- 
tion with gonococci, have been reported. 

Symptoms.—ln most cases, the symptoms are less acute than in 
ulcerative endocarditis due to other organisms. Temperature ranges 
from 101°-103° F. (38.3°-39.4° F.). Dyspnea, precordial distress and 
palpitations are present. Sooner or later, the usual auscultatory signs 
appear. The lesions are usually confined to the left side of the heart. The 
relative frequency in which the various valves are involved is as follows: 


Mitral, 48 per cent. 
Aortic, 39 per cent. 
Pulmonary, 5.3 per cent. 
Tricuspid, 2.6 per cent. 


Embolic metastasis may involve the spleen, liver, kidneys, ete. Men 
are more frequently attacked than women, and women are more sus- 
ceptible during pregnancy and the puerperium. 

Treatment—The treatment will be described under septicemia. 

PERICARDITIS.—This occurs very infrequently. The amount of effu- 
sion is seldom great. In rare cases, aspiration was required to relieve 
the dyspnea. The fluid may be serous, serofibrinous or purulent. 

PHLEBITIS—The prostatic plexus of veins and the pampiniform 
plexus of the spermatic cord and of the broad ligament are the most 
common areas to be primarily affected. 

Treatment.—ln addition to the care of the genital focus and of the 
septicemia, complete rest of the affected parts should be secured. 

GonococcaL SEPTICEMIA.— The first to separate the gonococeus from 
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the blood stream was Hewes, who, in 1894, isolated the organism from 
the blood obtained from a case of gonorrheal arthritis. 

Lofaro believes that the gonococcus reaches the blood through the 
lymphatics, but in some cases direct entry into a blood-vessel, associ- 
ated perhaps with venous thrombosis, is the origin of the systemie infec- 
tion. Owing to a deficiency in the resistance of the individual, sep- 
ticemia results, which may either run a short acute course ending in 
recovery or death, or it may become chronic, with a liability to acute 
exacerbations. 

Predisposing Factors—Among these are traumatism, caused by un- 
skillful instrumentation, aleoholie and sexual excess, menstruation, preg- 
nancy and any general condition lowering the power of resistance, such 
as tuberculosis and diabetes. 

Symptoms.—In acute cases the symptoms are similar to those of 
sepsis caused by any pathogenic mieroórganism. The temperature may 
resemble typhoid fever or pyemia. The spleen is frequently enlarged, 
and the liver may be felt below the costal margin or it may be atrophied 
with symptoms of jaundice. Albuminuria and cutaneous eruptions or 
petechia may be present. 

In very severe cases, there is headache, thirst, profuse perspiration, 
vomiting, diarrhea and death. 

In chronic cases, the symptoms are much less severe and sometimes 
the condition is mistaken for toxemia. 

Diagnosis —The diagnosis is wholly dependent upon the isolation 
of the organism from the patient's blood. 

Complications.—Arthritis is the most frequent complication. The 
most important one is endocarditis. Pericarditis, meningitis, pneumonia, 
peritonitis, pleurisy, iritis, conjunctivitis, thrombosis and embolism may 
occur. 

Prognosis.—The prognosis will depend upon the intensity of the sep- 
ticemia and the gravity of the complications. It should always be 
guarded in acute cases, because of the difficulty in stimulating the forma- 
tion of antibodies, and in subacute cases because of the danger of serious 
complications. 

Treatment.—The first indication is to open and drain any abscess 
cavity, however small, providing the patient’s condition permits it. 

The temperature, if high, may be controlled by alcohol sponging, 
cold packs or baths. The diet should be sustaining and easily assimi- 
lated. Alcohol is contra-indicated. Antigonococcic serum seems of 
more value than vaccines in acute cases. An injection of 15 to 25 e.c. 
every four hours is given. 

In chronic cases, vaccines are said to be more beneficial. Satisfac- 
tory results have been reported with the intravenous injection of col- 
loidal silver given in doses of 10 c.c. every three or four days. 

Complications arising during the course of the septicemia should be 
treated along the usual lines. ` 

Gonococcal Infections of the Eye.—The eye may become infected 
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with the gonoeoceus either through direct inoculation from without or 
through the blood stream. 

Etiology.—The great majority of cases are due to accidental con- 
tamination of the conjunctiva either from handkerchiefs, towels, hands 
or during the passage of the child through the genital tract of the mother | 
infeeted with gonorrhea. 

Infants are especially susceptible to gonorrheal conjunctivitis. Since 
the conjunctivitis of infants, known as ‘‘ophthalmia neonatorum,"' dif- 
fers in some respects from the disease as seen in adults, it will be 
considered separately. 

OPHTHALMIA NEONATORUM.— When the infant’s eyes are infected in 
the parturient canal, the infection usually occurs while the eyes are 
passing over the perineum, as the lids at this moment are most liable to 
become separated. 

Infection may take place in utero, the organisms in this instance 
penetrating into the amniotic fluid, in which ease the child is born with 
a well-developed ophthalmia. Cases have been reported in which the 
eyes were completely destroyed at birth. 

Inoculation of the eye is very liable to occur during the cleansing 
immediately after birth. Gonococcal pus from the cervix, adhering to 
the child’s face, may be washed into the eye by the nurse or rubbed 
into it by the hands of the infant. 

Symptoms.—Evidence of the disease is usually present in the first 
48 hours. The earliest symptoms are those of irritation, viz., redness 
of the conjunctiva and excess of serous secretion. The redness in- 
creases and spreads and the lids become intensely red and swollen. The 
secretion rapidly becomes purulent and glues the lids together. On 
separating the lids, pus freely exudes. In untreated cases, the inflam- 
mation goes on to ulceration of the cornea with sloughing, resulting 
in opacities and defective vision or even total blindness. In many eases 
the whole eyeball may be completely destroyed. 

Diagnosis —Almost every inflammation of the infantile conjunctiva 
of increasing severity and associated with the formation of thick profuse 
pus is Miet The microscope determines the diagnosis. 

Prognosis.—The prognosis depends entirely upon the stage at which 
the disease comes under treatment. If sloughing ulcers of the cornea 
are present, there is always some impairment of vision. In children suf- 
fering in addition with congenital syphilis the outlook is very grave. 

Prophylaxis.—At birth a germicide should be dropped into the 
eyes of every child. There should be no exception to this rule of prae- 
tice. Credé recommended 2 per cent. silver nitrate. Many observers, 
notably Stephenson, find that 1 per cent. silver nitrate is equally effi- 
cient. Others employ the organic silver salts. Darier, of Paris, uses 
15 per cent. freshly prepared argyrol Others use protargol 3 to 5 
per cent. 

Treatment.—Cold applications form an important part of the treat- 
ment. They must be kept up night and day. Thin pads of gauze, 


chilled in ice water, are placed over the closed lids. These are re- 
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newed every five minutes day and night. If the cold is too intense, 
the nutrition of the cornea may be interfered with, evidenced by a misty 
or cloudy appearance beginning at the center. When this occurs, the 
cold should be stopped at once and not renewed until the cornea clears up. 

In addition, a few drops of 20 per cent. freshly prepared argyrol 
are dropped into the inflamed eye every hour. When the inflammation 
begins to subside and the discharge becomes mucopurulent, a 1 per cent. 
silver nitrate solution is applied once a day, until no gonocoeei ean be 
found in the secretions. 

If only one eye is involved,every precaution should be taken to protect 
the healthy eye. Various methods have been employed. Knapp em- 
ploys a mica spectacle plate, which can be obtained from any optician. 
It is transparent, light and does not steam. It is fastened on with ad- 
hesive strips. 

GonococcaL CONJUNCTIVITIS IN THE ApULT.—The incubation period 
is about three days. The onset is hyperacute and there is pronounced 
pus formation. Corneal complications are more frequent and more 
severe than in infants. Chemosis, rare in the infant, is a feature of the 
disease in the adult. When pronounced, early and dangerous forms 
of ulceration may be anticipated. 

Treatment—The treatment is the same as in infants. When the 
cornea is involved, atropin 14 per cent. or eserin is employed. 

Vaccines and sera, in the infant and adult types, are employed by 
many as a routine measure. In most cases they have not proven suc- 
cessful. 

Systemic OCULAR GONORRHEA.—Byers enumerated the various lesions 
that may occur as a result of systemic metastatic infections as follows: 
iritis (Mackenzie), conjunctivitis (Fournier), iridochoroiditis (Koe- 
niger), keratitis (Colsmann), panophthalmitis (Martin), optic neuritis 
(Panas), retinitis (Burckhardt) and thrombosis of the retinal vessels 
(Galezowski). 

lritis or iridocyelitis may appear as a feature of systemic gonorrhea. 
It shows a tendency to recur with each attack or relapse of urethritis. 
It is usually mild, in which case it is frequently overlooked, or it may 
be severe and compel attention. 

Conjunctivitis is nearly always bilateral. 

Symptoms.—The symptoms are much milder than in cases due to 
direct inoculation. Gonocoeei are usually found in the discharge. The 
average duration is two weeks and the prognosis is good. 

When the retina is involved, the lesion is a neuroretinitis which may 
be unilateral or bilateral. In nine cases reported by Byers, six recov- 
ered and three terminated in atrophy. 

Diagnosis.—Systemic ocular disease is more likely to be mild, bilat- 
eral and is always associated with genital gonorrhea and gonorrheal 
arthritis. The finding of the gonococcus in the ocular disease and a posi- 
tive fixation test prove the nature of the lesion, but may leave doubt 
as to whether the eye condition is local or metastatic. i 

Treatment.—Conjunetivitis is treated as described in the foregoing 
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section. Other local treatment is along general lines; e.g., atropin for 
iritis, ete. The genital gonorrhea should be vigorously treated. Vac- 
cines and sera may be administered but are of doubtful value. 

Buccal and Nasal Gonorrhea.—Ahlfeld and Kimball have reported 
cases proving the existence of, gonorrheal inflammations of the mouth 
and nose in infants. In the adult the evidence of its existence is very 
inconclusive. 

In infants, the inflammation is confined either to the nose or mouth 
and is severe in character. In some cases the nasal gonorrhea has accom- 
panied ophthalmia neonatorum. 

Treatment.—Buceal gonorrhea readily clears up with the use of 
antiseptie mouth sprays, e.g., Dobell's solution, boric acid, etc. 

Nasal gonorrhea is treated with argyrol 20 per cent. dropped into the 
nose three times a day. 

Gonorrhea of the Anus and Rectum.—Htiology—tThe anus and rec- 
tum are relatively quite resistant to gonococeal infection. In 1037 cases 
of genital gonorrhea collected by Howard, Baer and Schultz, the anus 
was implicated 157 times. In men, sodomy is accepted as a cause for 
anal gonorrhea. In women, inoculation occurs from the vulvar discharge 
or from the douche tube or hands. 

Pathology—tThe epithelium of the rectum is eroded, infiltrated and 
ulcerated. Fissures and condylomata are common. 

Symptoms.—Usually the symptoms are slight, and frequently over- 
looked. In the severe cases there is intense itching and burning. Rectal 
pain and blood-streaked stools are noted when ulcerations are present. 
Locally, the anal orifice may be swollen or fissured. Condylomata may 
be present. Pus can sometimes be expressed by pressure from the 
rectum. Rectal inspection may reveal tumefaction, erosion and 
ulceration. 

Diagnosis—The diagnosis is confirmed by the microscope, and cul- 
ture should be done in doubtful cases. . 

Treatment.—Early cases are treated by injections of 1% ounce of 
20 per cent. argyrol twice a day. Erosions and ulcerations should be 
cauterized every 3 or 4 days with silver nitrate, 10 per cent. to 15 per 
cent. 


M 


DETERMINATION OF A CURE 


In cases of acute gonorrhea, it is usually quite easy to decide when 
a cure has been accomplished; in chronic gonorrhea, the decision is 
much more difficult. In fact, scarcely any two authorities agree as to 
the procedure to be followed or the facts to be relied upon in determin- 
ing a cure. 

Up to a few years ago, clinical evidence was all that we had to rely 
upon to decide whether or not gonococei were still present. Experi- 
enee has shown that such evidenee was very often insuffieient, to say 
the least. Very often, the over-cautious physician has forbidden a man 
to marry when he was perfectly fit to do so, just because a few shreds 
persisted in the urine or a non-infectious discharge occasionally ap- 
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peared. On the other hand, others were allowed to marry who later 
infected their wives, with results that need not be dwelt upon. 

To-day, baeteriology has supplied us with certain tests, whieh when 
performed by competent bacteriologists, and considered in conjunction 
with the clinical evidence, gives us an exact method in deciding this 
important question. 

Clinical Facts——In view of the prevalence of gonorrhea, it may be 
accepted, as a general rule, that whenever there is an urethral discharge 
or pus in the urine, gonorrhea should be suspected. On the other hand, 
if the urine is free from pus and shreds, gonococeal infection in all 
probabilities does not exist. 

Thus, if a patient continues to have pyuria and is subject to relapses 
of urethral discharge, he is in the majority of cases still infectious. If 
he is not subject to relapses after sexual or alcoholic excesses, in all 
probability he is no longer infectious, even if, at times, a slight dis- 
charge is present or shreds appear in the urine. 

If, after having had gonorrhea, there is no discharge, pyuria or re- 
lapses and no pus ean be detected in the urine voided after massage 
of the prostate and vesicles, one is certainly safe in pronouncing a 
cure. The presence of shreds in the urine does not signify the pres- 
ence of gonorrhea. Many men have shreds in the urine who have never 
had gonorrhea. 

The writers employ the following routine in deciding whether or not 
a patient is cured. 


1. Provocative Test—Technic—tThe urethra is dilated with an an- 
tero-posterior Kollmann dilator after which a one per cent. silver nitrate 
instillation is made in the interior and posterior urethra. The patient 
is then provided with glass slides to collect the resulting discharge for 
microscopie examination. 


2. The next day the prostate and vesicles are thoroughly massaged 
upon a full bladder. If any secretion is expressed, part of it is caught 
on a glass slide and stained, the remainder is transferred to a culture 
tube. The patient is then told to void into a sterile bottle. The urine 
after massage is then examined for gonococci and also cultured. 


3. Examination of Condom Specimen.— Whenever possible a condom 
specimen of the semen should be obtained and stained and cultured for 
gonococci. 


4. Complement-fixation Test. 


"| GONOCOCCAL INFECTION IN THE FEMALE 


Occurrence.— The prevalence of gonorrheal infection in women va- 
ries within wide limits aecording to different observers. This great dif- 
ference of opinion may be accounted for in several ways, viz.: (1) the 
difficulty of finding the organism in chronic cases, (2) the elass of 
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patients treated. In prostitutes, for example, one would expect to find 
gonorrhea most prevalent. Among 533 prostitutes examined by Huber, 
59.6 per cent. had gonorrhea. Among 407 prostitutes, Prowe found 
gonorrhea in 76.6 per cent. In private practice, Zweifel estimated that 
the number of women ill because of the gonococeus ranged from 10 to 11 
per cent. According to Taylor, the gonococeus is the causative factor 
in 12 per cent. of all uterine disease. 

Gonoeoeeus infection is not uncommon in little girls, especially in 
institutions. 

Organs Invaded.—The urethra, vulva, vagina, cervix, uterine canal 
and tubes are usually affected. Destructive inflammation of the tubes 
and ovaries with involvement of the peritoneum is very common. Ascend- 
ing infection of the urethra, involving the bladder, ureters and kidneys, 
is by no means rare. Invasion of the rectum may also occur. 

Skene’s glands and Bartholin’s glands frequently become the seat of 
a chronic gonorrhea. When the ducts of the latter are involved, they 
appear as two small reddened spots which have been called the ‘‘macule 
gonorrhoice’’ of Sanger. 

In systemic gonorrhea the same organs are invaded as in the male. 

Symptoms and Clinical Course.—The incubation period varies from 
two to seven days. The disease begins most frequently in the urethra. 
Skene's glands, lying just within the urethral meatus, and Bartholin’s 
glands, just at the entrance of the vagina, are favorite sites of infec- 
tion. The vagina lined with pavement epithelium becomes infected, 
although less frequently than the urethra. In the young, the vaginal 
mueosa is more easily infected, because the epithelium is softer and 
more like columnar epithelium. This accounts for the frequency of 
vulvovaginitis in children. 

The next situation most commonly involved is the cavity of the 
uterine cervix. The disease is very prone to become chronic here, just 
as in the glands of Bartholin and Skene. 

The symptoms of gonococeal invasion of the genital organs in women 
may be severe or mild. 

In severe cases, it is characterized by burning and smarting on urina- 
tion. Within a few hours, the discharge appears at first mucoid, but 
soon becomes purulent. The pus, as in the male, may become greenish- 
yellow and mixed with blood. The onset of invasion may be ushered 
in by a chill, rapid pulse and an elevation of temperature. 

More frequently, the symptoms of invasion are not pronouneed. Usu- 
ally there is smarting on urination and an inerease of the vaginal dis- 
charge. Sometimes the only history one ean obtain is that of an irri- 
tating leucorrheal diseharge. Sometimes the symptoms of invasion are 
so mild, that the first symptoms whieh the patient notices are due to 
vulvov aginal abscess, salpingitis or cervical inflammation. 

In the chronic cases, the vaginal discharge although usually profadi 
loses its purulent character. The symptoms will depend upon the sites 


of infection. These may be the urethra, cervix, tubes and peritoneum, or 
Skene’s or Bartholin’s glands. 
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Diagnosis of Gonorrhea in Women.—In the acute form the diagnosis 
is established by (1) history of suspicious intercourse, (2) clinical symp- 
toms, (3) finding of the gonococcus in the discharges. 

In subacute and chronic cases, the diagnosis is more difficult. It 
rests on a history of coitus, followed by frequent and painful urination 
and profuse vaginal discharge. Sometimes these are so mild or tran- 
sient that they escape notice. Questioning the husband will sometimes 
elicit the statement that at some time prior to marriage he had gonor- 
rhea. 

The presence of the ‘‘macule gonorrhoicw’’ of Singer is strong pre- 
sumptive evidence of gonorrhea. The redness persists for a long time 


‘after all active inflammation has ceased. 


In examining a woman for gonococeal infection, it is important that 
she should come for examination without previous douching or cleansing 
of the genitals. She is placed in the dorsal position and examined 
in a good light. Smears are made from the discharge from the vulva 
and from the orifices of Skene’s and Bartholin’s glands. 

The finger is then passed into the vagina with the palmar surface 
upward and the urethra is stroked from above, downward and for- 
ward, and any secretion that is expressed is collected on a slide. A 
speculum is next inserted into the vagina and a smear made from 
the cervical discharge. 

Frequently, after a thorough examination, it is impossible to obtain 
bacteriological confirmation of the disease when the clinical evidence 
is strongly presumptive of its presence. It should be remembered that 
the gonococcus is most easily found just after the menstrual period. In 
doubtful cases, repeated examinations should be made at this time. 

Treatment of Gonococcus Infection in Women.—In the acute stage, 
rest in bed and strict cleanliness should be insisted upon. The diet 
should be bland and free from spices and stimulants. Water should be 
freely drunk. The bowels are kept free by the frequent use of saline 
purgatives. 

For frequent and painful urination, the citrate of potash and bella- 
donna mixture are given. Sandalwood oil, preferably in capsules, is 
also indicated. 

The genitals are flushed, at least three times a day, with 1 per cent. 
hot boric acid solution. A sterile pad of soft absorbent gauze should 
be worn eonstantly over the vulva. When it becomes soiled, it is burned 
and a fresh one applied. 

Loeal treatment is not begun until the acute inflammation has sub- 
sided. The number of drugs recommended for the local treatment is 
legion. The writers have obtained the best results with argyrol 20 per 
cent., protargol 2 per cent., and silver nitrate 1 to 10 per cent. The local 
treatment must be thorough and persistent. The patient, having emptied 
her bladder, is plaeed in the dorsal position in a good light. The vulva 
is cleansed with cotton sponges dipped in warm water and then wiped 
with dry cotton. If urethritis is present, 42 ounce of 20 per cent. 
argyrol or 2 per cent. protargol is injected into the urethra through a 
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soft rubber catheter, the eye of which lies just within the meatus. This 
solution is retained until the next urination. 
A Sims! speculum is next inserted into the vagina, which is thor- 


oughly cleansed and wiped dry. Two per cent. silver nitrate is applied . 


to the cervical canal with cotton wound around slender applicators. 
The vaginal fornices receive the same attention. A vaginal suppository 
containing 10 per cent. argyrol or 2 per cent. protargol is then inserted, 
after which a cotton tampon is introduced to retain the silver salt. At 
the end of 48 hours, the patient removes the tampon and takes a 
cleansing douche of warm water, just before the next treatment. 

In the declining stages of the urethritis, silver nitrate is more effica- 
cious than argyrol or protargol. Applications of 2 per cent. silver nitrate 
are made to the urethra through an endoscopic tube. The silver is next 
applied to the orifices of Skene’s and Bartholin’s glands. In sensitive 
patients, the pain may be lessened by first applying 5 per cent. novocain, 
aposthesin or cocain and waiting five minutes before applying the 
silver. 

In chronic cases, where Skene’s glands are the seat of chronic infec- 
tion, they are injected with 1 per cent. silver nitrate, through a hypo- 
dermic needle, the point of which has been dulled. In obstinate cases, 
and where the openings of the ducts have become stenosed, it is neces- 
sary to lay them open. A fine probe is passed through the duet the 
full length of the glands, and the tissues are then divided over the probe. 
The gland is then cauterized with 10 per cent. silver nitrate or destroyed 
by fulguration. The glands of Bartholin, if involved, receive the same 
attention. If abscess of these glands forms, it should be opened and the 
interior cauterized. 

The vagina sometimes becomes congested and sore after several local 
treatments have been given. When this occurs it is best to make several 
treatments with tampons soaked in glycerin and ichthyol (12-1) or 
boroglycerid. i 

In rebellious cases, Kelly recommends the use of iodoform powder 
dusted on dry elastic non-absorbent cotton tampons, so placed as to 
moderately balloon out the vagina. The packing is done every third 
day. The patient removes the tampons on the night of the second day 
and takes a douche of permanganate of potash 1: 1500. 

The treatment of gonococeal infections of the uterus, tubes, ovaries 
and peritoneum involves surgical procedures for the consideration of 
which the reader is referred to special works on this subject. 

Determination of a Cure.— The question is often asked, whether 
gonorrhea can be cured in a woman. The consensus of opinion seems to 
be that when the infection is limited to the vulva and urethra and does 
` not extend beyond the cervix, eure is possible after careful and persistent 
treatment. When the gonococeus invades the endometrium, and the 
uterine adnexa and adjacent peritoneum, practically all authorities are 
agreed that the possibilities of a cure are very uncertain indeed. Al- 
though many of these patients are apparently eured and discharged as 
such, experience has shown that relapses may occur. 
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Before discharging a case as tentatively cured repeated examina- 
tions, just after the menstrual period, must show: 

(1) Absence of profuse purulent vaginal discharge. 

(2) Absence of purulent discharge from Skene’s and Bartholin’s 
glands. 

(3) Absence of urethral discharge. 

(4) Negative smears and cultures. 

(5) Negative complement-fixation test. 


GONORRHEAL VULVOVAGINITIS IN CHILDREN 


Occurrence.—The prevalence of this infection among children is esti- 
mated in the various clinics as follows: Sara Welt-Kakels observed, in 
her clinic at Mount Sinai Hospital, 191 cases of vulvovaginitis during 
the ten years from 1893 to 1903, representing 1.6 per cent. of all the 
children treated. The largest number occurred between the ages of 
2 and 5 years. After the tenth year the disease was rare. Dr. Flora 
Polloek, of the Johns Hopkins Hospital Dispensary, reports 139 cases in a 
series of 1,366 patients. Of these only three cases were congenital, the rest 
being acquired infections. 

It is believed that adhesions of the labia and prepuce, occlusion of 
the hymen, diseased uterine tubes and deformed uteri are the sequele of 
this disease. The complications are acute peritonitis, arthritis and oph- 
thalmia. 

Etiology.—Soiled linen, infected towels or hands soiled with dis- 
eharges from the mother or father infected with the disease, are the 
usual earriers of the infection.. 

Overerowding and unhygienie surroundings predispose to its trans- 
ference. Epidemics may occur in institutions, hospitals, asylums and 
nurseries, due either to ignorance of the nature of the discharge or care- 
lessness in handling it. 

Many individual eases are due to rape, due to a superstition among 
the lower classes that the disease can be cured by coitus with a healthy 
person, preferably a virgin. 

Pathology.—The vagina and vulva are involved. The inflammation 
is most pronounced at the vaginal outlet, around the hymen, where the 
pus passes over the perineum. 

Symptoms.—The incubation period is from 3 to 4 days. The child 
may complain of burning on urination and pain on walking, or the 
mother notes a discharge. 

Locally, a profuse purulent dischar ge is seen pouring out of the 
vagina. The labia majora are usually reddened and swollen. Excoria- 
tions of the integument surrounding the vulva and on the inner sides 
of the thighs may be present. In cases due to rape, there may be con- 
siderable evidence of traumatism. 

Diagnosis.—The disease must be differentiated from non-specific 
vulvovaginitis, due to uncleanliness, urine or rectal worms. These 


518 GONOCOCCAL INFECTIONS 


conditions occur most frequently in hot weather. Non-specific vulvo- 
vaginitis may occur in the course of measles and scarlet fever. The 
gonocoeeus is present in the discharges and its recognition establishes 
the diagnosis in specifie cases. 

Treatment.— The mother should be informed of the nature of the. 
disease and of the danger of conveying it to other members of the family. 
Striet attention should be paid to cleanliness. All cloths and dressings 
should be sterilized by boiling, or should be burnt. 

In the acute stage, where there is swelling of the vulva and profuse 
discharge, the child should be kept in bed. 

The vulva is copiously flushed three times a day with either hot 
boric acid solution or 1-2000 potassium permanganate. 

If there is much vaginal involvement, irrigations of the vagina are 
advised, by some gynecologists, with the above-mentioned solutions. 
These ean be given through a soft rubber catheter 12 Fr., gently in- 
serted through the opening of the hymen, after the vulva has been thor- 
oughly irrigated. Personally, we prefer the injeetion of about 4 to 6 
c.c. of 20 per cent. argyrol freshly prepared. 

The degree of vaginal involvement may be determined by inserting 
a small endoscopie tube into the vagina, with the child in the knee- 
chest position. In this way the vagina can be examined and the cervix 
examined for discharge. 

In infants, if, after wiping the vulva dry, pus continues to pour 
out when the child strains or eries, it denotes that the vagina is in- 
volved. After flushing the vulva, the parts should be gently dried and 
an absorbent dressing applied. To protect the skin from irritating 
discharges, an ointment is applied. Zinc oxid or a 3 per cent. protargol 
ointment will be found useful. . | 

From time to time, the discharge is examined for gonococci and active 
treatment continued until they disappear. 

In the subsiding stages of the disease, the argyrol is replaced by 
instillations of 1 per cent. silver nitrate, administered three times a 
week. If erosions persist in the cervix or vagina, they may be touched up 
with silver nitrate 3 to 5 per cent., through an endoscopic tube or a 
Kelly No. X speculum. If the urethra is involved, it should be injected 
daily with 10 per cent. argyrol. 

Whatever the treatment, it should be persisted in until the discharges 
are free from gonoeoeci. When this occurs, a complement-fixation test 
is performed. If negative, the case is discharged as tentatively cured. 

As the disease has a tendency to recur, the child should be examined 
from time to time, during the year following. 
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CHAPTER XVIII 


RABIES 
By EucENE R. Wurrwong, B. S., M.D., Dr. P. H. 


Definition, p. 521—Synonyms, p. 521—Etiology, p. 521—Epidemiol- 
ogy, p. 524—Mechanism of the disease process, p. 525—Symptomatol- 
ogy, 526—Diagnosis, p. 530— Treatment, p. 535—General prophylaxis, 
p. 534—Prophylactie treatment, p. 535— Treatment of the developed 
attack of rabies, p. 544— Prognosis, p. 545— Pathology, p. 545—History, 
p. 947—Geographieal distribution, p. 548. 


Definition.—Rabies is an aeute infectious disease, transmitted by 
the bite of an infected animal, and characterized by a condition of in- 
ereased nervous system exeitement followed by paralysis. 

Synonyms.—Hydrophobia; Lyssa. 

Etiology.—In ancient times it was well known that rabies was trans- 
mitted by the bite of a rabid animal; and it was later shown that the 
virus was contained in the saliva. The virus was shown to be present 
in the salivary glands—especially the submaxillary glands—and in the 
central nervous system. This virus was studied by a large number of 
persons; and Pasteur developed the method of preventive inoculation 
before much was known about the virus. 

The rabies virus belongs to a group of viruses which pass through 
bacterial filters, hence the designation ‘‘filterable virus." Some of these 
viruses are cell parasites, and the infected cell reacts by the production 
of a substance which appears in the cell: these are the viruses to which 
Prowazek gave the name *^ehlamydozoa"' ; that is, cloakbearing. Further, 
some of these viruses, when transmitted from the animal in which they 
commonly occur to another animal and carried through a number of 
passages in the animal, will not produce disease when inoculated back 
into the animal from which they came, but will produce immunity to in- 
fection in the natural way. 

This last characteristic of the rabies virus gives the names of ''street 
virus"! and ‘‘fixed virus’’ as used by Pasteur. 

Pasteur used the term ‘‘street virus’’ to designate the rabies virus 
that is transferred under natural eonditions from dog to dog, from dog 
to man, or from dog to some other animal. 

When this ‘‘street virus’’ is inoculated into rabbits, and is carried 
from rabbit to rabbit by subdural injection of material from the central 
nervous system, the virulence of the virus for the rabbit gradually in- 
creases, and the incubation time becomes shorter and finally becomes 
very nearly constant; that is, the ‘‘street virus’’ has become ‘‘fixed 
virus." Thus, ‘‘street virus’’ injected subdurally into a rabbit will kill 
the rabbit in about eighteen days: as the virus from this rabbit is in- 
jected into another rabbit, and so on, the incubation time gradually 
shortens, until the rabbit develops rabies regularly in eight days. This 
shortening of the incubation period means that the ‘‘fixed virus’’ pro- 
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duees a stronger toxin than does the ‘‘street virus,’’ and, in keeping with 
this, the central nervous system becomes infectious in less time after 
inoculation with ‘‘fixed virus” than after inoculation with ‘‘street 
virus,’’ indicating higher virulence in the ‘‘fixed virus.’’ 

There is some evidence that there are different strains of rabies 
virus. A street virus which Remlinger obtained from a fox, killed rab- 
bits in nine days. The rabies virus in Dakar kills rabbits in fifteen to 
seventeen days and has been claimed not to produce rabies in man. Some 
tests of antirabie vaccination, carried on by Schoening at the United 
States Department of Agriculture, indicate that a vaccine prepared from 
one strain of rabies virus affords different degrees of protection against 
different strains of rabies virus. Several laboratories have noted varia- 
tions in the original Pasteur strain of rabies virus as carried at different 
laboratories; but it has been pointed out that differences in the details 
of propagating the virus at different laboratories may aecount for the 
variations in the strain. 

There is difference of opinion as to how the rabies virus becomes 
"fixed." Some authorities hold that it is the tissue into which the virus 
is injeeted that determines the fixing—fixed virus is a nerve tissue virus. 
Other authorities hold that it is the species of animal into which the 
virus is injeeted that determines the fixing. In the ease of the smallpox 
virus, it seems to be the species of animal into which the virus is inocu- 
lated that brings about the modifieation of that virus. 

For us, the great advantage of the ‘‘fixed virus,’’ is that, when in- 
jected subeutaneously in suitable doses, it is not infectious for man, and 
it is far less infectious than ''street virus?! for dogs, monkeys and other 
animals; and, when so injeeted, it produees immunity against infeetion 
with ''street virus." But the ‘‘fixed virus" is not innocuous when in- 
jeeted in large doses in man or dogs, as shown by the experimental 
production of rabies in dogs on injection of improperly treated virus, 
and as was shown by Boreggio’s unfortunate experiences on injecting it 
into man. Various workers have tried to return ‘‘fixed virus" to ‘‘street 
virus"; but all attempts have failed, just as all attempts have failed to 
return smallpox vaeeine virus to smallpox virus. 

The year 1903 gave us important additions to our knowledge of the 
rabies virus; as Remlinger demonstrated the filtrability of the virus, and 
Negri discovered, in the pyramidal cells in the central nervous system, 
the bodies that bear his name. 

Negri bodies are round or oval bodies, varying greatly in size, from 
one to twenty-seven microns in diameter—in the dog they are usually 
from four to ten microns in diameter. The number of these bodies in 
a nerve cell varies from one to five or six. The bodies are found in 
the ganglion cells in the central nervous system; so they are found 
wherever these cells are found. On account of the abundance of ganglion 
cells in the hippocampus (Ammon’s horn), the Negri bodies are most 
numerous there; but they are also found in the Purkinje and pyramidal 
cells in the cerebellum, in the cerebral cortex, in all parts of the brain, 
and in the nerve cells in the spinal cord. 

While Negri bodies are numerous and large in the central nervous 
system of animals dead of ''street virus," they are much smaller and 
are not so numerous following inoculation of ‘‘fixed virus." Frosch has 
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suggested that the reason for this is that the shortening of the incubation 
period does not give time for the bodies to develop. 

The Negri bodies are found in the central nervous system of animals 
infeeted with rabies; and they are never found in any other animals. By 
differential staining, the Negri body is seen to consist of one to twenty 
or thirty dots that stain deep blue or blaek with methylene blue, em- 
bedded in a hyaline matrix that stains magenta with eosin. In seetions 
of the brain, the bodies are always intracellular, and contain the dots, 
known as *'inner bodies." When examined in the fresh state, the Negri 
body appears as a homogeneous mass of ground substance, packed full 
of eoceus-like granules. 

While there is agreement that the Negri bodies are characteristic 
of rabies, there is difference of opinion as to what the bodies are. Negri 
was of the opinion that the bodies were protozoa; and some authorities 
hold that view, and consider the ‘‘inner bodies’’ to be granules of 
ehromatin. Others hold that the Negri bodies are reaction produets of 
the infected cell, and that the virus itself is not seen. Lentz deseribes 
the formation of the mass of ground substance from the substance of 
the infected cell. The third and most commonly held view is that the 
**inner bodies’’ are the virus, while the mass of ground substance is a 
reaction product from the infected cell. Koch considers the ‘‘inner 
bodies’’ to be the virus in the form of eoceus-like bodies, and that the 
ganglion cells, being more resistant than the other cells, encapsulate the 
virus with a layer of degenerated cytoplasm. 

In some early work, Pasteur noted numerous fine granulations in 
the central nervous system of animals dead of rabies; and he suggested 
that these granulations were the virus of rabies. Since that time, num- 
erous workers have studied these granulations, without being able to 
determine what they are. These fine eoceus-like points are found ir- 
regularly throughout the substance of the central nervous system, espe- 
cially in the gray matter. They are also found in the salivary glands. 
Koch suggests that these coccus-like bodies are the virus of rabies. 

Levaditi and his co-workers, Manouelian and Viala, and Caronia and 
Sindoni have recently discussed the nature of rabies virus; but they 
are not in agreement, and so do not seem to bring us any nearer to an 
understanding of the nature of the virus. 

The rabies virus in the brain is protected from the action of physical 
and ehemieal agents; and this has led to a belief that the virus is un- 
usually resistant to unfavorable influenees. However, Poor and Stein- 
hardt have compared the virus from the brain with that from the salivary 
glands, filtered through a Berkefeld filter, and they conclude that the 
virus is actually more resistant than many known organisms. Galtier 
showed that the virus remained alive in the brain of a dog that had been 
buried forty-four days. At—4° C. (24.8? F.) it remains virulent as 
long as thirty-four months. The virus is rapidly reduced in virulenee 
by air, light and drying; but there is difference of opinion as to whether 
this is simply an attenuation of the virus or actual killing of it, and in 
that way redueing the dose of the virus in a given amount of material. 
By Pasteur's method of drying the eord, the virus completely loses its 
virulence in ten to fifteen days. Harris has shown that freezing and 
drying in vacuo does not decrease the virulence of the virus to any 
extent. In vaeuo, in the dark, the virus retains its virulenee for thirty 


524 RABIES 


days at a temperature of 23? C. (73.4? F.), and twenty days at 35? C. 
(95° F.). It is killed in one to four hours at 45? C. (113? F.), in one 
hour at 50? C. (122? F.) in half an hour at 52?.to 58? C. (125.6 to 
136.4? F.), and in five minutes at 60° C. (140? F.). The virus is not 
affected by 33 per cent. neutral glycerine in eighty days; and this is a 
satisfactory method of preserving the virus; the glycerine kills the con- 
taminating bacteria, so such material can be used for inoculation of 
animals for diagnosis. Stronger solutions of glycerine kill the virus 
after twenty-five or thirty days. The Negri bodies are well preserved 
in the 33 per cent. glycerine solution. The virus is killed by chemical 
agents as follows: 1:1000 solution of bichloride of mercury, in two to 
three hours; 0.08 per cent. solution of formaldehyde, in two hours; and 
formaldehyde vapor in forty-five minutes. 

Remlinger showed that the rabies virus diffuses through glycerine and 
even through normal tissues that have been immersed in glycerine con- 
taining rabies material; and, from that diffusibility, and its behavior 
on filtration, Remlinger suggests that the rabies virus may be considered 
as intermediate between the smallest visible organisms and the enzymes. 
Imamura and Ando were not able to confirm the diffusibility of the 
rabies virus into glycerine or other fluids. The rabies virus passes 
through the placenta, from the mother to the foetus, as has been shown 
in the cases of human, sheep, rabbit and guinea pig. 

Various attempts at cultivation of the rabies virus have been made, 
and some successful eultivations have been reported; but none of the 
cultures have been carried beyond the stage of purely scientific interest. 

The rabies virus produces a toxin which seems to be partly bound to 
the nerve tissue. Rabies material filtered through a Chamberland filter 
produces emaciation, paralysis, and death in experimental animals; but, 
the central nervous system of these animals is not infectious. Galtier 
found that the rabies toxin was capable of producing paralysis, even 
after heating to 100° to 105° C. (212? to 221° F.). 

Epidemiology.—Rabies in man and lower animals is the result of 
inoeulation of the virus through the bite of rabid animals; and the dog 
is peculiarly adapted to spread the infection. The disease occurs among 
all warm blooded animals; but the dog and eat families are the ones 
most commonly affected. Some birds are occasionally infected with 
rabies, but these do not play any part in the spread of the infection. 

(a) Source or Inrection.—From its habits, the dog is the common 
transmitter of rabies to other animals and especially to man. This re- 
sults from the condition that the dog comes and goes as it pleases, and 
comes in close contact with man. The long teeth of the dog, making a 
deep or torn wound, make infection more common after dog bites. In 
some frontier regions, the wolf plays a part in the spread of rabies; and 
the fox may also transmit the infection. In India, jackals are quite fre- 
quently infected; and they transmit the infection to dogs, and not infre- 
quently to man. Of 569 persons treated at the Pasteur Institute at Shil- 
long (Assam) in 1917, 97 had been bitten by rabid jackals. Coyotes and 
skunks are frequently infected in the western part of the United States; 
and they transmit the infection to dogs and not infrequently to man. 
Cats are rather frequently infected, though the disease in them is apt to 
be of the paralytie type. Of 7,594 animals examined for suspected rabies 
at the Vaccine Division of the Institute of Experimental Medicine, in 
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Petrograd, from 1912 to 1921 inclusive, 7,157 were dogs (of which 2,119 
were rabid) ; 346 were cats (of which 128 were rabid) ; and only 91 were 
other animals. In Washington, D. C., in 1925, a pet eat became rabid 
and bit five persons. Cattle are rather freqüently infected, as are horses ; 
but these animals do not so readily transmit the infection to man, partly 
because they do not come in such close contact with him, and partly be- 
eause their teeth erush rather than puneture or tear when they bite. 
Oushakoff reports from all Russian antirabie stations, 2,859 persons bit- 
ten by suspeeted rabid horses, and 3,522 persons bitten by suspected 
rabid eattle: one person bitten by a horse died of rabies; no person bit- 
ten by a eow developed rabies. 

Goats, sheep and pigs are not infrequently infected, and they may 
transmit the infection to man. Rats and mice are also often infected; 
but it does not appear that they play much part in the spread of rabies 
or in the infection of man. During the summer of 1925, I treated here 
in Washington, two persons who were bitten by a rabid rat. Prairie 
dogs are not infrequently infected. Schmitter observed a case of rabies 
in a wild monkey in the Philippines. 

So, for praetieal purposes, it may be eonsidered that the dog is the 
animal responsible for the spread of rabies, as is indicated by the eradiea- 
tion of the disease from England and the prevention of its entrance into 
Australia as a result of preventive measures directed against the dog as 
the transmitter. Also, the dog is far the most important transmitter 
of the disease to man, as is shown by Dobert's tabulation of rabies in 
Prussia. From 1903 to 1907, 1,069 rabid animals injured, mostly by 
bites, 1,817 persons; 1,025 (94.1 per cent.) of these animals were dogs; 
37 (3.4 per cent.) were cats; 15 (1.4 per cent.) were cattle; 6 (0.6 per 
cent.) were horses; 4 (0.4 per cent) were hogs; and 1 (0.1 per cent.) 
sheep. There is only one ease reported in which it seems practically cer- 
tain that the infection was transmitted from person to person; though 
naturally, a number of persons have received some minor wound, or 
have gotten the patient's saliva on their skin, while caring for cases. 

(b) Mope or TraNsmission.—There is no evidence of the transmis- 
sion of rabies in any other way than through the saliva of the infected 


. animal—generally by a bite; at times by the rabid animal licking the 


hand of a person, the virus being licked into some abrasion on the skin. 
Slight abrasions may suffice for the inoculation of the virus; and it is 
not necessary that the bite be deep. There is no proof that the infection 
is transmitted by meat or milk from infected animals; and Rochaix and 
Papacostas have shown that the virus will not pass through the unbroken 
intestinal mucosa. There is no proof of its transmission by coitus. Rem- 
linger could not produce rabies in guinea pigs by instillation of an emul- 
sion of a highly virulent virus into the conjunctival sac; but he sueceeded 
in producing rabies in about one of four or five attempts by instilling a 
small amount of an emulsion of the virus into the nasal cavity, taking 
eare not to injure the mucosa. 

The saliva of an animal may be infective as long as three to five days 
—even seven days—before symptoms develop. On the other hand, it is 
often difficult to demonstrate the infectivity of the saliva even after the 
symptoms of rabies have developed. In D’Aunoy’s case of recovery from 
rabies in a rabbit, the saliva was infective nine days after development 
of symptoms, but not forty days after development of symptoms. 
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(c) SoscEPTIBILITY.—Suseeptibility to rabies varies in different ani- 
mals. In the lower animals it is usually considered that 40 to 70 per 
cent. are susceptible, while man is much less susceptible. Thus, some 
authorities put the susceptibility of man as low as 5 per cent., while - 
others put it as high as 50 per cent. The danger of infection varies with 
the number and the severity of the bites. Multiple bites and deep 
lacerated bites are more likely to transmit the infection than are the 
erushing bites of horses and eattle. There is more danger of infection 
when the virus is inoculated by a bite on the uncovered skin than when 
through the clothing. Subeutaneous injection of the virus produces 
rabies in about 50 per cent. of experimental animals; and Remlinger says 
that with a virus of high virulence for the guinea pig, subeutaneous in- 
oculations frequently fail. 

While it is generally considered that rabies is more common in the 
summer months, statistics of the disease in Germany do not bear out that 
belief. Bigelow and Webber’s tabulation of cases of rabies by month, 
does not show any marked excess in the summer months; and in Seattle, 
an outbreak of rabies began in September, 1913, and there were 361 
cases of canine rabies in the city to June, 1914. Sellers says that any 
apparent difference in the summer and winter months is due to the cold 
weather preventing animals, as dogs, making such long excursions and 
so there is not such marked mixing of the animals in winter. 

Children are more susceptible to rabies than are adults. There is 
no difference in sex susceptibility. Children from six to fifteen years 
old are more commonly bitten, and boys are more commonly bitten than 
are girls: this seems to be dependent entirely on the habits of children 
playing in the streets and fields and making no effort to avoid a strange 
dog. 

Symptomatology.—(A) RABIS IN Lower ANrMALS.—The clinical 
pieture of rabies is in general the same in all suseeptible animals; and, 
since the dog is the lower animal in which the diagnosis has usually to 
be made, it is best to diseuss the symptoms of the disease in the dog. 
While the symptoms may vary somewhat, as a result of age, sex, race, 
and temperament, it is possible to distinguish two varieties: the furious 
rabies and the dumb or paralytie rabies; and each variety is marked by 
three stages: the prodromal stage, the stage of excitement and the stage 
of paralysis. 

INCUBATION Prmrop.— The incubation period varies greatly; being 
on the average from five to eight weeks in natural infections. Haubner 
gives the incubation period as less than two months in 83 per cent. of 
his cases, within three months in 16 per cent., and in the fourth month 
or later in the remaining one per cent. 

In experimental rabies the ineubation period is shorter, partly because 
a larger dose of virus is injected than in the natural infection, and 
partly because the virus is in a more concentrated form and is injected 
directly into the central nervous system. The average incubation period, 
when the street virus is injected into the muscles of the lumbar region, 
is about seventeen days; when the virus is injected subdurally, it is from 
ten to fifteen days. Konradi reports one case where a rabbit died of 
rabies thirteen months after subdural inoculation of brain emulsion of 
a child dead of rabies. 
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I. Furious Rabies.—In the prodromal stage the dog shows a change 
in disposition: a good-natured, playful dog appears dejected, and slinks 
away into a dark place. In other eases, the dog is unusually friendly, 
and even a vicious dog may be friendly; in such a ease the dog may 
show a disposition to lick his master's hand ; and, as the saliva is already 
infeetious, there is danger of infection through any euts or abrasions on 
the skin of the hands. At times the dog may act normal, or be unusually 
active; and this state may alternate with periods of dejection and slink- 
ing. The animal may start at any sudden noise. The site of the bite is 
often irritated, and the dog may liek it. 

An important thing in this stage is the abnormal appetite: the dog 
does not eare to eat its food, but will swallow all sorts of material as 
stieks, stones, hair, leather and dirt. This must be kept in mind in the 
post-mortem examination of a dog suspected of having rabies. 

The stage of excitement is the period that gives the name of ‘‘mad 
dog’’ to the rabid dog. One of the most important signs is that a dog 
which is never in the habit of leaving home will run away; and the dog 
may travel miles, never getting back home, or returning worn out with 
running and with its coat full of dirt and its flesh torn from fighting 
with other dogs. Many times the dog snaps at and bites everything it 
comes near; and such a dog may run among a group of persons and bite 
a number of them before it runs on in its mad rush over the world. 

Corwin tabulates the number of miles traveled and the number of 
dogs known to have been bitten by eight rabid dogs in Connecticut: the 
greatest distance traveled by one rabid dog was forty miles, with an 
average of eighteen miles; the greatest number of dogs known to have 
been bitten by one rabid dog was twenty-seven, with an average of 
twelve. 

A change in the bark is said to be characteristic: the bark changes 
to a hoarse howl. 

After two to four days, the dog develops weakness in the hind legs 
and hips and passes into the paralytic stage. The dog appears weak, 
staggers as it walks, and may fall. This weakness may extend to the 
front legs, and to the muscles of the jaw. At times the jaw is affected 
first: the lower jaw hangs down, and bloody froth flows from the mouth; 
the dog cannot bite, and raises the head with difficulty. There is great 
emaciation, with profound weakness, and death follows. 

Duration.—The prodromal stage lasts about one or two days; the 
stage of excitement two to four days; and the paralytic stage one to two 
days. The entire course of the disease, after symptoms appear, is usually 
five or six days; never more than ten days. 

II. Dumb or Paralytic Rabies —In this form of rabies, the prodromal 
stage and the stage of excitement are short, and may be overshadowed by 
the paralytic symptoms from the start. There is often increased ex- 
eitability, but the weakness makes it impossible for the dog to run, and 
there is not the furious running through the country, such as is seen 
in the stage of excitement in the furious type of rabies. The weakness 
may begin in the jaw; and ‘‘jaw drop” may be one of the first things 
noted. The weakness rapidly spreads to the body, and the dog is soon 
not able to walk or stand. It lies quietly, the body being shaken from 
time to time with short muscular cramps. 

It would appear that paralytic rabies is merely a severe form of 


528 RABIES 


rabies, as it is common in experimental rabies when the inoculation is 
into the muscles, and it is the form that is seen in the rabbit following 
inoculation of fixed virus. But at times dogs with paralytie rabies 
live longer than do dogs with furious rabies; though it may well be that 
the average duration of paralytie rabies is shorter than the average dura- 
tion of furious rabies. 

Under natural eonditions, about 80 to 85 per cent. of dogs develop 
furious rabies, and about 15 to 20 per cent. develop paralytie rabies. 

(B) Rass iN Man.—The forms and stages of rabies in man are the 
same as those in the dog, except that the furious form is represented by 
a spasmodie form. 

Incubation Period.—The incubation period varies even more in man 
than it does in the dog. The minimum incubation period observed is 
twelve days. Kozewaleff observed 212 cases of rabies in man; the ineu- 
bation period was twenty to forty days in 40.6 per cent. of the cases; 
forty to sixty days in 25 per cent. of the cases; twelve to twenty days in 
13.7 per cent.: that is, the incubation period was less than sixty days in 
79.3 per cent. and over sixty days in 20.7 per cent. The incubation 
period was over two hundred days in 3.8 per cent. of the cases; over a 
year in three cases and over two years in one case. Koch says that the 
rabies virus may lie dormant in the nervous system for a long time, and 
be roused by trauma, fatigue, emotional stress or abuse of alcohol. 

The long incubation period and the great variation in the length of 
the period in man probably depends on several factors. One of the most 
important seems to be that man is not very highly susceptible to the 
rabies virus. Other factors are virulence of the virus; the depth, size, 
number and location of the bites; and the age of the patient—children 
are more susceptible than are adults. 

Ordinarily there are no symptoms during the incubation period; 
though there may be some anxiety, probably due to fear of the develop- 
ment of rabies. 

I. Spasmodic Rabies —Rabies in man does not take the furious form 
that is so common in dogs; but rather takes a spasmodic form, such as 
is not infrequently seen in guinea pigs in experimental rabies. 

In the prodromal stage, there is often irritation in the scar of the bite; 
this irritation amounting to itehing or pain, with redness or edema. 
There may be neuralgie pains in various parts of the body. The pa- 
tient has headache, and there is loss of appetite. The important symp- 
toms are psychic in nature: the patient is depressed and anxious, and 
eannot sleep. The voice is often changed, especially in children, to a 
peeuliar whine. 

At times the stage of exeitement sets in suddenly, without any pro- 
dromata. More commonly it is preceded by prodromata. The first char- 
acteristic symptom is the spasm of the muscles of deglutition, making it 
diffieult or impossible to drink water, and giving the feeling of some- 
thing in the throat. This spasm of the muscles of deglutition is a promi- 
nent feature throughout the course of the disease; and the patient early 
develops a fear of trying to drink, on account of the painful spasms in 
the throat—hence, the name ‘‘hydrophobia.’’ But the fear of water may 
be absent throughout the disease. The irritability increases until the 
slightest stimulus, as the sight or mention of water, a draft of air, a noise, 
a bright light or even a touch, brings on the severe spasm of the muscles 
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of deglutition. Spasm of the museles of respiration eomes on early ; and 
there is precordial distress. The special senses are hyperesthetic. 

These spasms come on in the form of attacks, which do not last more 
than half to three-quarters of an hour. An attack is often induced by 
the slightest irritation. Beginning with spasm of the muscles of degluti- 
tion, the spasm spreads to include certain groups of muscles, as those 
of respiration, or there may be generalized convulsions. These convul- 
sions may be mild or severe, being even tetanic in character. It is pos- 
sible to see the spasm of the muscles in the throat; and a little saliva or 
mucus is frequently expelled from the lips as a result of this spasm. The 
peculiar sound that has been likened to the barking of a dog is due to 
spasm of the muscles of the larynx. There is dyspnoea; and the patient 
may die in one of these attacks. The spasm of the muscles, extending to 
the muscles of the jaw, gives rise to the peculiar chewing or snapping 
movements that have been considered to resemble the biting movements 
of the rabid dog. The abundant salivary secretion may be churned to a 
froth by the spasm of the jaw muscles. There is great anxiety, which 
may be increased to a sort of mania, with delusions and hallucinations. 
In this condition, the patient shudders, springs from his bed, and rushes 
to the door and about the room; clutches at his throat; gets on all fours 
and grovels on the floor; and, when restrained, begs to be allowed to go. 

Between attacks, the patient is quiet, and his mind is clear; though 
there is great anxiety. Even during the attacks, the patient is conscious, 
and tries to avoid injury to those who are earing for him. Allen and 
Horne report a ease where a child with rabies bit her father on the 
hand ; but it is not clear whether or not it was an accidental bite as a re- 
sult of the father trying to relieve the child's suffering during one of the 
spasmodie attacks. 

There is fever of 100? to 107? F. (38? to 42? C.) ; and high terminal 
temperature, such as is met with in a number of other conditions (as 
delirium tremens) may occur. Nausea and vomiting are common; the 
vomitus frequently being blood stained. In the beginning, the pulse is 
full and bounding, but later it becomes weak and rapid, especially dur- 
ing the spasmodic attacks. The urine is decreased in amount, and does 
not eontain albumin; but it may eontain sugar. ` 

The patient may die suddenly in a convulsion or from asphyxia, dur- 
ing one of the spasmodic attacks; or the attacks may become more fre- 
quent, and the patient die from exhaustion. More commonly, when the 
patient does not die during one of the attacks, he passes into the paralytic 
stage; the spasms stop, and there is great weakness and paralysis. The 
cessation of the spasms makes it possible for the patient to drink water, 
and the respiration is quiet; so there may be an appearance of improve- 
ment. But the paralysis increases, and the patient passes into coma and 
dies. : 

Duration.—The prodromal stage may last three or four days, or it 
may be entirely absent; and the feeling of something in the throat and 
the inability to drink may be the first signs of the disease. Death does 
not occur in the prodromal stage. 

The stage of excitement lasts from one to four days; usually two or 
three days. Death is frequent in this stage from apoplexy ; in a con- 
vulsion; or from asphyxia, suddenly, or after a short period of agony. 

The paralytie stage does not last over two to eighteen hours, and 
death is in coma. 
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The average duration of the disease, from the time the spasms of 
the throat set in, is two to three days. 

II. Paralytic or Dumb Rabies.—Just as with the dog, the prodromal 
stage and the stage of excitement may be very short, and the paralytic 
symptoms predominate from the start. Children and persons severely 
bitten, as by wolves, seem more liable to develop paralytie rabies. 

Diagnosis.—The mortality in human rabies is 100 per cent., but it 
is possible to prevent development of rabies in man in over 95 per cent. 
of the cases by prophylactic inoculation after the person is bitten. This 
indicates the great importance of prompt diagnosis of rabies in animals; 
the dog being the animal that is all-important in transmission of rabies’ 
in man. 

CrriNICAL DrAGNOsIS OF Rases IN Doa.—A clinical diagnosis of rabies 
in the dog is practically impossible, owing to other conditions that may 
simulate rabies. The history of the dog is important. One of the most 
important signs is that a good-natured, playful dog becomes cross, and 
slinks away into a dark place; or a cross dog becomes affectionate. The 
dog may leave home and travel for miles; then return home, emaciated, 
tired and torn from fighting. In the nature of things, it is difficult to 
find evidence that a dog was bitten by some other animal. 

When a dog is suspected of being rabid, it should not be killed, but 
should be shut up and observed for ten days. If, at the end of that 
time, the dog remains well, it may be considered that the dog was not 
rabid. 

LABORATORY DraaNosis oF Rass In Doc.—When a suspected rabid 
dog dies or is killed, the brain should be examined, since a laboratory 
diagnosis is the only way in which a satisfactory diagnosis ean be made. 
In killing the dog, care should be taken not to crush or shatter the brain, 
as this leads to rapid contamination with bacteria and the brain will 
very soon be unsuited for animal tests. If the examination has to be 
made at a laboratory that is some distance away, the dog's head should 
be eut off and sent to the laboratory, packed in ice. If it is necessary to 
send the head some distance for examination, and it is not possible to 
pack it in ice, the brain may be removed carefully and sent in 33 per 
cent. glycerine solution in water; or it may be packed in borax. 

I. Stomach Findings.—In the examination of a dog for rabies, it is 
very important to examine the stomach and its contents. If the dog’s 
stomach contains normal stomach contents, and the small intestine con- 
tains normal intestinal contents, the probability is that the dog did not 
have rabies. On the other hand,.if the dog's stomach contains sticks, 
stones, leather and other indigestible matter, it is probable that the dog 
had rabies. It is necessary to be careful not to make a diagnosis of rabies 
on the finding of foreign substances in the stomach, as it is not uncom- 
mon for dogs to have masses of foreign matter—especially hair—in the 
stomach. In one ease of suspected rabies in a pup, a mass of excelsior 
was found in the esophagus at post-mortem, and it was difficult to say 
whether it was the result of the perverted appetite of a rabid dog or an 
accident to a playful pup. It is also necessary to be very eareful in 
interpreting the appearance of submucous hemorrhages in the stomach. 

II. Microscopical Examination of Brain—(a) Direct Examination 
for Negri Bodies.—In examining a brain for rabies, a direct microscopi- 
eal examination for Negri bodies should be made. If the information 
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obtained from this direct examination is not satisfaetory, animals should 
be inoeulated with the brain substanee. At the same time some of the 
brain tissue should be preserved in neutral glycerine in the ice-box, for 
further animal inoculations in case of accident to the first set of animals. 
Possibility of accident must be guarded against in every way, in cases 
where the dog has bitten some person, as every day lost in making a 
diagnosis increases the patient's danger of contracting rabies in case 
the dog was rabid. : 

The brain is earefully removed from the skull, and parts of it taken 
for examination for Negri bodies. As the Negri bodies are in the large 
ganglion eells, it is neeessary to take parts of the bran in which these 
cells are most numerous. For this reason the hippocampus major 
(Ammon's horn) is usually taken; though Negri bodies ean be found 
in the pyramidal cells in the cerebral cortex and in the Purkinje cells 
in the cerebellar cortex. There is less danger of confusion from other 
cell inclusions when material is taken from the hippocampus or from 
the cerebral cortex for examination. Smears of the brain substance are 
examined, and if the information is not satisfactory, sections are eut and 
examined. If this examination does not give satisfactory information, 
` some of the brain substance should be injected into rabbits or guinea pigs. 

There are numerous methods of staining smears and sections for 
Negri bodies, and any of the methods will give satisfactory results. The 
Lentz method is preferred for diagnosis, as it gives clear-cut differential 
staining of the Negri bodies; and it is also possible to prepare stained 
sections in less than three hours by this method. 

Technic of Lentz Method of Staining—A thin transverse slice of 
tissue through the hippocampus is spread between two slides by gentle 
pressure and drawing apart of the slides. Without allowing them to 
dry, the slides are placed in methyl alcohol for ten minutes, and are then 
washed in a mixture of absolute alcohol and ether. For sections, a trans- 
verse slice of the hippocampus, not over 2 mm. in thickness, is placed 
in acetone in the incubator at 37? C. for one hour, then in paraffine 
in the 54° C. ineubator for one hour; embedded and thin sections eut. 

For the staining, five solutions are used: (1) A 0.5 per cent. solution 
of water-soluble eosin in 60 per cent. alcohol; (2) Loeffler's methylene 
blue solution; (3) Lugol's iodine solution; (4) five drops of a one per 
cent. solution of sodium hydroxide in absolute alcohol added to 30 ml. 
of absolute aleohol; and (5) one drop of 50 per cent. acetie acid solution 
added to 30 ml. of absolute alcohol. All of the solutions keep well, but 
the alkaline aleohol must be free from water. IM 

Stain in the eosin solution for one minute; wash in water; stain in 
Loeffler’s methylene blue one minute; wash in water; mordant with 
Lugol’s solution one minute ; wash in water ; differentiate in methyl alco- 
hol until the specimen is red ; wash in water; stain with Loeffler ’s methyl- 
ene blue, one-half minute; wash in water; blot dry with filter paper; 
differentiate in alkaline aleohol until only a faint tinge of eosin is left; 
differentiate in acid alcohol until only the ganglion cells appear faint blue 
under the microscope, the background of the specimen appearing faint 
pink; wash quickly in absolute aleohol. Smears are examined direct with 
oil immersion lens; sections are carried through xylol and mounted in 
balsam. 

The Negri bodies appear crimson in the pale blue cytoplasm of the 
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ganglion cells, the inner bodies being stained dark blue to black. The 
red blood eells are stained vermillion and eannot be mistaken for Negri 
bodies. 

Williams’ Method of Staining—Williams makes smears from the - 
cerebral cortex, Ammon’s horn and the cerebellum. The partly or com- 
pletely air-dried smears are fixed for about ten seconds in methyl alcohol 
(that has been neutralized by the addition of about 0.25 gram of sodium 
carbonate to 500 ml. of the alcohol) with 0.1 per cent. acetic acid. The 
staining solution is 0.5 part of saturated alcoholic solution of basie fuch- 
sin and 10 parts of saturated alcoholic solution of methylene blue, in 30 
parts of distilled water. The staining solution is kept in the ice-box, as 
it deteriorates rapidly at room temperature. The stain is poured on the 
smear and held over the flame until it steams. The smear is then washed 
in tap water and blotted with filter paper. The Negri bodies appear 
magenta color, the nerve cells blue, and the red blood cells yellow or 
salmon color. 

Heidenhain’s Hematoxylin Stain.—While Lentz's method is satis- 
factory for diagnosis, it is not suited for study of the finer structure and 
for demonstration of the coccus-like granules in the central nervous 
system and in the salivary glands. The material is fixed in sublimate 
alcohol, and is stained with Heidenhain’s hematoxylin with a light coun- 
ter stain of eosin. The coccus-like granules appear as black points sur- 
rounded by a narrow zone, scattered through the tissue in regular groups. 

(b) Inoculation Tests with Brain Emulsion.—lf the examination for 
Negri bodies does not give satisfactory information, some of the brain 
tissue (preferably medulla oblongata) is emulsified in physiological salt 
solution and injected into animals. Rabbits are commonly used, though 
a number of laboratories use guinea pigs. The latter are more suscepti- 
ble to rabies than are rabbits, and the incubation period is shorter. 
Drawbacks to the use of guinea pigs are that the disease is irregular in 
the pig, and not infrequently the pig dies in a few hours from the time 
it shows sypmtoms; so a second passage may be necessary to insure a 
diagnosis. The disease is regular in rabbits. Remlinger advises the 
inoculation of a pig and a rabbit with the brain emulsion; or the inocula- 
tion of a pig, and when the pig dies, the inoculation of a rabbit from it. 
A number of laboratories recommend the rat for diagnosis of rabies, on 
account of its greater resistance to infection with contaminating bacteria 
which may be present in the suspected material, and also because it is less 
likely than the rabbit to die to intercurrent disease. 

If the brain tissue being examined is fresh and free from contamina- 
tion, it is best to inject subdurally or intracerebrally, through a small 
trephine opening. Lapponi inoeulates intraspinally, as he finds the incu- 
bation period is shorter than after subdural inoculation, and there is no 
danger of the inoculated material leaking out through the needle wound. 
If the brain is contaminated, it is necessary to inject it into the muscles 
of the back, or even subeutaneously, as subdural injection would kill 
the animal Guinea pigs may be inoculated in the muscles at the nape of 
the neck or the thigh. "The ineubation period in the rabbit is twelve to 
twenty-one days, though it may be four to six weeks; and experimental 
animals should be kept under observation for two months. The incuba- 
tion period is commonly under twenty days in the guinea pig. 

Subdural, intracerebral or intraspinal inoculation is the best, as it 
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gives 100 per cent. of positive results; injeetion into the muscles on both 
sides of the spinal eolumn gives 95 per cent. of positive results, while 
subeutaneous injection gives only about 50 per cent. of positive results. 

In rabbits, rabies is usually of the paralytie form, though there are 
convulsions at times. Furious rabies is rare in rabbits, but it does oceur. 
Street virus usually causes paralytic rabies in the guinea pig. The 
animal dies in two to four days after the beginning of symptoms; and the 
brain is examined for Negri bodies, as was the dog's brain in the begin- 
ning. 

It is generally considered that production of a disease typical of 
rabies, by the injection of emulsion of brain, is sufficient evidence on 
which to base a diagnosis of rabies. However, search should always be 
made for Negri bodies in the brain of the experimental animals. Several 
observers have reported diseases which resembled rabies, but which could 
not be identified as rabies. The ‘‘Pesta de coçar” or ‘‘Molestia de Au- 
jeszky’’ reported by Carini and Maciel, appears to be a specific disease 
which, if not rabies, does not deserve to be called pseudo-rabies. 

Diagnosis in Man.—In man, the diagnosis of rabies must be made 
from the history and the clinical picture. A history of being bitten by 
a dog a month or two before—especially if a stray dog—together with 
irritation at the site of the bite, is strong indication of rabies. But one 
must be on guard against lyssophobia: in the latter case the stigmata of 
hysteria are present. Tetanus, delirium tremens and drug poisoning 
need only to be kept in mind to differentiate. Rabies is not uncommonly 
very irregular in man, and the disease may be confused with poliomyeli- 
tis or meningitis. The syndrome of Landry’s paralysis should always 
make one think of rabies. The paralysis of the antirabie treatment are 
of the type of Landry’s paralysis. There is an early leucocytosis in 
rabies. Negri bodies are found in the brain of man in about 40 per cent. 
of the eases, so it is frequently necessary to inoculate animals to make the 
diagnosis. 

Treatment.—GENERAL PRopHYLAXIS.—More than 90 per cent. of all 
cases of rabies in the human are due to dog bites; and the disease is 
kept in existence by the canine family. For this reason, measures 
directed against the source of infection are primarily directed against 
rabies in the dog. Muzzling of dogs, destruction of stray and homeless 
dogs, and a high dog tax are the measures to be enforced. 

In the Department of the Seine, the measures for the control of rabies 
consist of a dog tax and destruction of all stray dogs. By these measures 
the amount of canine rabies was greatly reduced, and rabies in man 
ceased to exist. But after the beginning of the World War there was 
some increase in the number of persons applying for Pasteur treatment, 
possibly as a result of difficulty in maintaining a strict enforcement of 
the measures for control of dogs; but since 1921 the number has fallen 
off until it is now about the pre-war figure. 

In England, rabies has been eradicated by strict enforcement of the 
order for muzzling dogs. Before 1890, the number of cases of human 
rabies increased to such an extent that muzzling of dogs was enforced ; 
the result being that the number of cases fell markedly in the next three 
years. As a result of opposition to muzzling, the order was not so 
strictly enforced in the next three years, with the result that at the end 
of that three years the number of cases of human rabies had inereased 
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to twiee what it has been before the period of muzzling. Muzzling was 
again enforced, with the result that the number of cases of human rabies 
decreased markedly until in 1900 there were no cases of human rabies 
in England. After an absence of about twenty years, rabies reappeared . 
in England, as a result of evasion of the quarantine regulations during 
the war; but prompt and energetie enforcement of the muzzling regula- 
tion has again wiped rabies out in England. 

In regions where wolves, jackals, coyotes, foxes and skunks play a 
part in the spread of the infection, special efforts at their destruction 
are necessary. The 1919-1920 report of the Nevada State Rabies Com- 
mission shows that an active war on predatory animals has led to a 
marked reduction in the number of cases of rabies in the state. 

PROPHYLACTIC VACCINATION or Doas.—Sinee antirabie vaccination 
protects dogs as well as humans against rabies, it has been the practice 
for some years for persons to have valuable dogs protected by vaccination. 

With the inerease in rabies throughout the world, following the World 
War, attention was turned to antirabie vaccination of dogs as a method 
of preventing the spread of rabies in dogs and so to man. In Japan, the 
method has been earried out rather extensively and the results are decid- 
edly good. In Tokio, about one-half of the dogs were vaccinated in the 
years 1919 to 1922. Of the vaccinated dogs, 31 developed rabies within 
a year after vaccination (fifteen of them in four to forty days after 
vaccination), while there were 1,323 cases of rabies among the unvac- 
cinated dogs in the same four years. The results in Yokohama in the 
years 1918 to 1922 were as good as were the results in Tokio. 

Antirabie vaccination of dogs, as a publie health measure, has been 
in use in some parts of the United States for several years, and the results 
have been good. In Connecticut and Massachusetts, vaccination of dogs, 
is recommended, but is not required; while at least two municipalities 
in New Jersey have made antirabie vaccination of dogs compulsory in 
the past two years. 

The Japanese method of vaccination of dogs was introduced into the 
United States by Hichhorn and Lyon in 1921 and has been used rather 
extensively here. The Japanese method consists of a single dose of vae- 
cine divided into two injections under the skin of the shoulder and the 
neck. The vaccine is also available in the form of the Hógyes dilution 
method, consisting of six doses given in six days. The results from both 
methods have been entirely satisfactory. 

It is unfortunate that some people actively oppose the enforcement 
of muzzling regulations ; and members of some of the societies for the pre- 
vention of cruelty to animals have carried on active propaganda against 
the vaccination of dogs. With a better understanding of the dangers of 
rabies, it is to be hoped that many of the opponents will change to sup- 
porters of these methods of prevention. 

Since cats are frequently infected with rabies—as well as being great 
destroyers of bird life—it is important that stray and homeless eats be 
destroyed just as are dogs. 

PERSONAL PROPHYLAXIS.—It is important to avoid being bitten by, or 
having abrasions soiled by the saliva of, rabid animals. If necessary to 
work with a rabid animal or to make a post-mortem examination of an 
animal dead of rabies, it is necessary to wear gloves and to see that there 
are no abrasions on the skin. Attendants on cases of human rabies 
should wear gloves and should see that they have no skin abrasions. 
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Sinee rabies has a morality of 100 per cent. in man, it becomes of 
the greatest importance to prevent the disease. When a person is bitten 
by a dog, it is necessary to consider the possibility of rabies and to treat 
the person according to whether or not the dog is rabid. The funda- 
mental principle is that, unless it is possible to satisfactorily determine 
that the dog was not rabid, the person should be treated as though the 
dog was rabid. 

PROPHYLACTIC TREATMENT IN MaAN.—Prophylactie treatment consists 
of local treatment of the wound and general treatment in the form of 
immunization against rabies. The wound is always to be treated as 
though the dog was rabid—unless it is immediately evident that the dog 
was not rabid—since it is not possible to wait until the condition of the 
dog is determined before treating the wound. The wound is to be opened 
freely to the bottom and all shreds of torn tissue trimmed away, and thor- 
oughly cleaned with an antiseptic solution. The wound should be encour- 
aged to bleed. Of great importance is a thorough cauterization with nitrie 
acid, which seems to have a specific action on the rabies virus. It has 
been shown that it is possible to prevent rabies in about 40 per cent. of 
experimental animals by applying a tourniquet above the wound and 
eauterizing the wound with nitrie acid. Cumming, on the basis of the 
specific action of formaldehyde on the rabies virus experimentally, re- 
commends that the wound be treated with formaldehyde. The efficiency 
of nitric acid and formaldehyde in destroying the rabies virus must out- 
weigh the objection to their use on account of the pain produced by them. 
A simple dressing should be applied. 

History of the Dog.—Whether the bitten person shall be immunized 
must depend on the determining of whether the dog was rabid; and the 
history of the dog and the conditions under which it bit are of great 
importance in determining this. If the person was accidentally bitten 
when playing with the dog, or was bitten when teasing the dog, or was 
bitten by a known vicious dog, it is not necessary to begin immunization ; 
but the dog must be kept under observation for ten days. On the other 
hand, if the person was bitten by a stray dog that ran up and bit with- 
out provocation and ran on, or by a known dog that shows signs of 
being sick and especially, becomes eross, it is necessary to consider be- 
ginning immunization at once. 

A couple of examples will illustrate how the history may or may not 
be of value in determining whether the dog was rabid. A stray dog ran 
among a group of soldiers, snapping right and left, and bit five of the 
men; then it ran on and began jumping and biting at the noses of a 
team of horses until the driver got down from the wagon and killed the 
dog. Under such conditions, the men should have been immunized at 
once; but the virus was not available, and one man died of rabies a 
month or two later. In another case, an old dog that had been a house 
dog and a pet for years was taken sick, without any signs of change of 
disposition, and without any definite signs as to what was the trouble, 
except that there was trouble in swallowing. The owner, who was a 
physician and familiar with rabies in the ordinary form, called a veteri- 
narian; and the veterinarian repeatedly placed his hand in the dog’s 
mouth to examine for anything there might be in the throat. The dog 
never showed any signs of snapping or biting, and the children cared 
for the dog until its death. Negri bodies were found in the brain of the 
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dog; and animals inoeulated with brain substanee of the dog, developed 

rabies. On finding the Negri bodies, the children were immunized; but 

the veterinarian decided not to be immunized. No one developed rabies. 

Indications for Antirabic Vaccination.—It is necessary to carry out ~ 
antirabie vaccination in every case where there is a chance that the 
person has been inoculated with rabies virus. At the same time it is 
desirable not to submit the person to treatment unnecessarily. On this 
account, different workers have formulated lists of Indications for Anti- 
rabic Vaccination. Heller and Rothermundt give the following indica- 
tions, with a table from Marie and Remlinger. 

l. If a man is (a) bitten by a dog, (b) has the uncovered skin soiled 
with froth or saliva, or (c) is scratched by the dog, it is not necessary 
to give antirabie vaccination if the dog is known, or is observed promptly 
and shows no disturbance, provided it is known that there has been no 
rabies in the region for six months. If there is rabies in the district, it 
is advisable to start antirabie vaccination at once, and to continue it 
until the dog can be observed for ten days. 

2. All other cases are handled as follows: 

1. If the dog dies in less 
than ten days after 
biting the man. 

2. If the dog is killed in 
less than ten days 
after biting the man. 

3. If the dog disappears. 

4. Ifthe dog is unknown. 


Antirabie vaccination should be carried out. 


1. Develops rabies. 

2. Dies under sus-| Antirabie vaccination 
picious cireum-fshould be carried out. 
stances. 


The dog should be 
observed further, and 
antirabie vaccination 
earried out if it de- 
velops rabies. 


5. If the dog is living and 
is observed for ten 
days. 


3. Is sick, but lives 
over ten days. 


4. Remains well at 
the end of the 
ten days’ ob- 
servation. 


Antirabie vaccination 
should not be earried 
out. 


In all cases where the dog is killed or dies under suspicious cireum- 
stances, it is important to have the brain examined for Negri bodies, 
and to have animal inoculations carried out in case the microscopic 
examination of the brain does not furnish satisfactory information. 

Development and Methods of Antirabic Vaccination—In 1881 
Galtier immunized sheep against rabies by giving them intravenous in- 
jections of the saliva of rabid dogs. But Pasteur’s work placed anti- 
rabie vaccination on a practical basis. Based on the results in smallpox 
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vaccination, Pasteur considered it possible to attenuate the virus of 
rabies, and to produce immunity with that attenuated virus. His first 
experiments were carried out by passing the virus through monkeys and 
using the spinal eord from these monkeys for immunization of dogs. 
He began his treatment with a cord from a monkey injected with a virus 
that had-been through a number of passages in monkeys, and for each 
succeeding injection used a virus of shorter passage, until he reached a 
virus that had been only onee through a monkey. 

From his success with this method of immunization, Pasteur simpli- 
fied the method by using rabbits instead of monkeys; and he attenuated 
the virus by drying it for different lengths of time. He began treat- 
ment with a eord that had been dried for a number of days, and used a 
eord that had been dried a shorter time, until the final doses were with a 
eord that had been dried only three days. 

As Pasteur’s method of antirabie vaccination eame to be used in 
numerous laboratories, various modifieations of the method were de- 
veloped. 

Hógyes held that Pasteur's method did not attenuate the virus, but 
that it diluted the virus, in that the virus died out gradually during the 
drying. On this basis, Hógyes used undried cord, beginning with a 
dilution in such a dose that it would not cause rabies when injected into 
an animal, and gradually inereased the dose. 

Other laboratories attenuated the virus by heat, by the aetion of 
artificial gastric juice, by the action of glycerine, and by the action of 
one per cent. phenol solution. 

The method was further modified by injecting serum of an immu- 
nized animal at the time the virus was injected, or by mixing the immune 
serum with the virus and injecting the mixture. 

Ferran’s method is of interest, in that it demonstrated that man 
stands large doses of undiluted and unattenuated fixed virus, without 
developing rabies. Ferran gave large doses of undiluted and unat- 


- tenuated fixed virus subcutaneously ; and a number of workers have in- 


jected large doses of fresh fixed virus into themselves without any un- 
toward results. But Boreggio’s unfortunate results followed injection of 
large doses according to Ferran’s method. 

Other methods are of scientific interest but not of practical impor- 
tance. 

Various workers showed that the injection of normal nervous tissue 
produced immunity against rabies; but Marx held that this was not a 
specific immunity, but only a non-specific increased resistance. 

Where dried or attenuated virus is used, it is usual to inject constant 
or varying lengths of cord, beginning with the longer dried, or more 
attenuated, and gradually increasing to the shorter dried, or more viru- 
lent, cord. The table at top of page 538 may be taken as the type of this 
form of treatment. l 

In the ease of severe bites, this course may be repeated in a month. 
This treatment is intensified in some institutes by giving two injections 
a day for five or six days in the beginning. ! T 

The Public Health Service method begins with six-day dried cord, 
and reaches a three-day dried cord on the fourth day of treatment. 
Children receive a smaller dose of the shorter dried cord than do adults. 

Where the Högyes dilution method is used, it is usual to inject vary- 
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of treat- Amount of 
Vr NE ir 9 c ; an cord EE 

lst 2 c.c. 3 days 12th 2 e.c. 1 day 
2d 2 e.c. 2 days 13th 2 ee. 3 days. 
3d 2 e.c. 1 day 14th 2 c.c. 2 days 
4th 2 e.c. 1 day 15th 2 cc. l day 
5th 2 c.c. 3 days 16th 2 c.c. 1 day 
6th 2 c.c. 2 days lith 2 ee. 3 days 
Tth 2 e.c. 1 day 18th 2 c.c. 2 days 
Sth 2 e.c. 1 day 19th - 2 e.c. 1 day 
9th 2 e.c. 3 days 20th 2 e.c. 1 day 

10th 2 e.c. 2 days 21st 2 c.c. 1 day 

llth 2 e.c. 1 day 


ing amounts of different dilutions of the ground-up cord, beginning with 
a high dilution and gradually inereasing to the stronger suspensions. 
The following table will serve as a type of this form of treatment: 


Amoun à Amoun 
es Dilution eee oe Ditution cana: 
meters meters 
Ist A.M. 1: 10,000 +1:8,000 3—3 Sth AM. 1: 1,000 14 
PM. 1: 6,000 +1:5,000 3—3 PM. 1b 500 1 
2d A.M. 1: 5,000 3 9th A.M. 1: X0 T 
P.M. 1: 2,000 2 10th AM. 1: 6000—1:5000 3—3 
3d A.M. 1: 2,000 2 PM. 1: 2.000 2 
PM 1: 1,000 1% lith A.M. 1: 2.000 2 
4th A.M. 1: 1,000 1% PM. 1: 1,000 1 
P ts 500 1 12th A.M. 1: 1,000 1 
Sth A.M. 1: 200 1 PM. ‘2: 3 1 
6th AM. 1: 6,000 + 1:5000 3—3 | ISth A.M, 1: 0 1 
P.N 1: 2,000 2 14th A.M. 1: 100 1 
7th A.M. 1: 2,000 2 
PM. 1: 1,000 114 


For severe injuries, or injuries about the head, this course is often 
intensified by giving more and stronger emulsions, and by continuing 
the injeetions for twenty days. 


there shall always be a supply of virus of the right age available. This 
is an expensive matter for small laboratories that have only occasional 
eases to treat. For this reason, there has been effort to develop a method 
by which it is possible to preserve the virus for some time. Calmette 
dried the cord the required number of days and preserved it im elveerine 
and found the virulence was retained for twenty-five to thirty days. Im 
this way, cord of proper length of time of drying ean be kept om hand. 
Calmette did not use cord that had been longer than two weeks im glveer- 
ine. This modifieation of the original Pasteur method has beem im use 
at the Pasteur Institute in Paris sinee 1912 — they de net use cord that 
has been longer than twenty days in rine. 
‘ Harris applied Shaekell's method of freezing and drying bacteria to 
the freezing and drying of the rabies virus im vaeuo; he found that the 
virus so dried, and kept dry and eold, retaimed its virulence unchanged 
for six months. This method of preserving the virus is used im eommee- 
tion with the dilution method of carrying out the antirabie vaccination. 
For a number of years, evidenee has been aeeumulatimg that a killed 
virus gives satisfactory immunity ; and, accordingly. there Ù a 
trend of favor toward sueh virus. lt has always been somewhat 
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to know whether some of the viruses used were attenuated or were 
aetually killed, as a killed virus will kill a rabbit, and it woud be neces- 
sary to make further passages to determine whether the virus was only 
attenuated or was actually killed. Fermi's earbolized virus is probably 
a killed virus, at least in great part. 

Semple took up the work of killed virus in India, and developed a 
method for killing the virus with phenol. That killed virus has been the 
official virus for immunization in India for some years, and the results 
have been entirely satisfactory. This virus keeps for several months, 
and can be sent out from the central laboratory and kept on hand at 
branch depots, so as to be available when needed. It also has the ad- 
vantage that all doses are alike, it is necessary to give only fourteen 
doses, and it is not mecessary for the patient to go to an institute for 
treatment. 

Cumming kills the virus by dialyzing it against distilled water, with 
or without the addition of formaldehyde, and preserves it in phenol. 
The results from the use of this virus are excellent, and it is convenient 
and safe to use. 

In some laboratories serum from rabies-immune animals—usually 
dogs—is used, in addition to the injection of the vaccine. Babes gives a 
course of vaccine in the regular way, and then gives two doses of 20 ml. 
each of immune serum, with one day intervening between the doses. 
Marie uses a mixture of the vaccine and immune serum, in which there 
is a slight excess of vaccine. The results from this method are entirely 
satisfactory. 

In all methods, the injections are given in the right and left hypo- 
ehondrium alternately. 

With all of the methods, where the bites are numerous or especially 
severe, or are on the face, it is usual to intensify the treatment by giv- 
ing more injections, and of more virulent virus, in the first few days. 

Morison, using the Semple vaccine, in severely bitten cases, begins 
the course of treatment with five to seven doses of the vaccine intra- 
venously. 

Alivisatos, recognizing that severe bites and bites on the face require 
intensive treatment, mixes rabies cord with ether for 72 to 84 hours, 
then evaporates the ether, and injects the cord in large doses. His re- 
sults have been excellent, and he gets no paralyses. Hempt uses the 
ether treated vaccine, giving large doses: cases with ordinary bites are 
given two doses daily for three to four days; cases with severe bites are 
given two doses daily for five days—never over two doses daily for six 
days for the most severely bitten cases. Hempt has treated 6000 cases, 
and none have developed rabies after 15 days. 

Koch considers that potassium iodide is of value in the prevention of 
rabies; and every person is given a eourse of potassium iodide while tak- 
ing the antirabie vaccination at Koch's Institute in Berlin. 

Accidents during Antirabie Vaccination.—In general, there is no 1n- 
convenience from the vaccination. The local reaction is not severe, and 
the patient can be up and around during the vaccination. 

Geiger has studied the local reactions of the Pasteur treatment. He 
finds that the local reaction very regularly appears on the seventh and 
eighth days, and on the fifteenth and sixteenth days. Occasionally a 
patient will have a reaction every day ; and rarely will the patient have 
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no reaction at all. The reaction consists of an edematous area, with 
erythema, itching, pain and tenderness. The largest area of local re- 
action was 10 by 12 em. Sometimes there is slight general reaction in 
the form of malaise and slight fever. He considers the reaction as due 
to hypersensitiveness to the nervous tissue injected; but he also notes 
that the reaction is more marked with the use of high potency virus. 

Aside from the persons dying from rabies due to the animal bite for 
which they were being treated, there have been a few cases in which there 
seems to have been disturbance from the vaccination itself. In over 200,- 
000 persons treated, Simon collected 103 that developed untoward symp- 
toms during treatment, ineluding those who developed rabies from the 
bite for which they were under treatment. Simon tabulated 100 cases 
of paralysis among 217,774 persons treated. ‘Thus, of the persons 
treated, 0.048 per cent. developed paralysis. 

Fielder collected 142 cases of ‘‘treatment paralysis." Mejia tabulates 
the cases of paralysis among persons treated at the Pasteur Institute in 
Buenos Aires: of 19,800 persons treated, 24 developed paralysis. 

Cases of paralysis are very rare among persons treated by the Hógyes 
dilution method : 3 eases in 51,417 persons treated, a per cent. of 0.0058. 
Paralysis is rare or does not occur in cases treated with virus killed by 
phenol, dialysis or ether. 

Paralysis is usually more frequent after intensive treatment. 

The paralysis usually develops about the fifteenth to the twentieth 
day—not infrequently as early as the eleventh day—after the beginning 
of antirabie treatment. Mejia used two methods of injections: one in 
which he gave 26 injections in nineteen days, and one in which he gave 
19 injections in eleven days. When the shorter course of treatment was 
used, the paralysis eame on the last day of treatment or the day after; 
that is, eleven or twelve days after the treatment was started. When 
the longer eourse was used, the paralysis eame from one day to a week 
after the last injeetion; that is, sixteen to twenty days after the treat- 
ment was started. 

One of Mejia's cases of paralysis was a child, six years old, which 
received 26 injections in fifteen days. The child was seen one month 
after completion of treatment, and was entirely well. A few days later, 
the child received a blow while playing in the hammock, in the morning. 
That aftern?on, the child vomited; and paralysis developed the next day. 
Apparently the injury was not of such a nature that it could have been 
the direct canse of the paralysis. 

In all of the cases of paralysis, the picture is very much the same. 
It begins with loss of appetite, mild fever, considerable stiffness in the 
back, and weakness in the legs. This weakness in the legs increases to 
complete paralysis, and ascends, involving the sphincters of the bladder 
and rectum. `The paralysis may extend upward and involve the upper 
extremities and the face, and there may be bulbar symptoms. There 
may be disturbance of respiration and heart action and diffieulty in 
swallowing. Mejia's eases of paralysis were in the form of transverse 
myelitis, multiple neuritis and ascending paralysis. The picture is fre- 
quently that of Landry’s paralysis. There may be pain in the scar of 
the bite for which the person is being treated. | 

The condition lasts for two or three weeks, and recovery is complete. 
Remlinger collected 40 cases, of which 38 recovered. Of Simon’s 
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tabulated 100 cases, 81 recovered; in Fielder's tabulated 142 eases, 118 
recovered ; and in Mejia’s 24 cases, 20 recovered. As these tabulations, 
especially Simon’s, include cases who developed rabies during the treat- 
ment, it appears that the mortality among persons who develop paralysis 
is not over 15 or 16 per cent. In Simon’s tabulation, of the persons 
treated, 0.00912 per cent. died of rabies or of paralysis. 

It is not easy to explain these paralyses, and it has been suggested 
that they are due to various causes, as follows: 


1. Abortive cases of the paralytic form of rabies, resulting from the 
bite for which the person is being treated, which recover under 
the antirabie treatment. 

2. Abortive eases of the paralytie form of rabies, due to the fixed 
virus inoculated. 

3. The toxin of the rabies organism. 

4. The toxie action of the material used in the injection, other than 
the toxin of the rabies organism. 

5. Hypersensitiveness. 


It is possible that the condition may be due to more than one of the 
above causes. Fielder considers it as generally due to the fixed virus 
used in the treatment; either a virus infeetion or the toxin, or both. 
Fixed virus has been found in the brain of some eases dead of treatment 
paralysis; in other eases, no rabies virus was found in the brain. 

Mejia eonsiders the paralyses are due to the virus itself, and warns 
against too rapid pushing of the treatment. He says that certain people 
have an idiosynerasy, and that some organisms do not reaet as well as 
others in the presence of toxic or infectious substances. 

The Vienna Rabies Institute had 35 cases of paralysis from 1915 to 
1924, of which 8 died. All animals inoculated from the central nervous 
system of these cases were negative. Schweinburg carried out a series of 
inoculations on rabbits, using normal human spinal cord, prepared in 
different ways, for the inoculations. Each rabbit was given 14 daily 
injections. Cord dried at room temperature or by heat, as well as fresh 
undried cord, caused paralysis in about 20 per cent. and death in about 5 
to 8 per cent. of the rabbits. Normal cord, injected in the same way by 
the Hógyes dilution method, did not injure any of 56 rabbits in the series. 
Schweinburg is of the opinion that the injected nerve tissue is the cause 
of the paralysis. 

The rarity of the condition following use of the dilution method 
and the killed virus methods of treatment is important. The possibility 
of bacterial contamination of the material used for injection should be 
kept in mind and guarded against. Isabolinsky says that the rabbit cord 
is bacteriologically sterile when removed, and that any bacterial contam- 
ination occurs in the subsequent handling of the material. 

Personal idiosynerasy plays an important part in the development of 
these treatment paralyses. The condition rarely affects children. It is 
more common in syphilities, aleoholies, persons under nervous strain, and 
brain workers, and is especially common in soldiers—as much as four 
times as common as in civilians. But, after all, it must be remembered 
that a laboratory may go for a number of years without a case of paraly- 
sis, and then, without changing its methods in any way, have a number of 
eases. It is to be remembered that persons who have been bitten by a dog 
are likely to have nervous and hysterical symptoms. 
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So, it is evident that antirabie vaccination is not without an element 
of danger, and should not be given unnecessarily. 

Contra-Indications to Antirabic Treatment.—There are no contra- 
indications. The treatment is stopped if the patient develops rabies or 
treatment paralysis during the vaccination. Other diseases, or preg- 
nancy, are not contra-indications. There may be relapse of malaria 
during the vaccination but it is to be treated in the usual way. The 
tendency to treatment paralysis in syphilities is not a contra-indication 
to anti-rabie vaccination, but ealls for treatment of the syphilis. 

Availability of Antirabic Vaccination.—Commereial firms and Boards 
of Health throughout the country prepare the vaccine for antirabie vac- 
cination and send it out in syringe containers, ready to inject; full in- 
structions accompany each package of vaccine. In the United States, 
sixteen establishments are licensed to propagate and sell rabies virus; 
and at least six State Boards of Health and one City Board of Health 
prepare the vaccine for use within the state or city. The types of vac- 
cine furnished by the commercial firms are as follows: Dried cord 
(Pasteur) 9; Diluted (Hógyes) 2; Diluted (Harris) 2; Killed (phenol) 
5; Killed (dialyzed) 1. In the state and city laboratories, the types are 
as follows: Dried cord (Pasteur) 4; Diluted (Hoégyes) 2; Killed (dia- 
lysed) 1. 

With the development of methods of preserving the vaccine and send- 
ing it out for use, it is not necessary for each state or city to maintain 
a laboratory for preparing the vaccine; and Sellers says it is not advis- 
able for a state or city to maintain a laboratory where the demand does 
not exceed 200 treatments annually. In only eight states did the number 
of treatments exceed 200 in 1921. 

Sellers tabulated the types of treatment, in 1921, in 31 states that 
answered his questionnaire. 


Number of No. of Treatments 
Method States in 1921 
Dried (Pasteur) anne ee A 24 5,301 
Dilution (Hégyes)............. 2 1,257 
Dilution (Earns) eee ee ees 3 82 
Killed (dialyzed) d nee COE 2 81 


Georgia has since changed from dried cord to the Hógyes dilution 
method. ; 

The provision for furnished treatment varies in different states. In 
1921, Sellers tabulated the provision for furnishing treatment. 

Fifteen states make no provision for furnishing treatment. 

Seven states provide free treatment to all. 

Thirteen states provide free treatment to persons unable to pay, and 
at cost price to those able to pay. 

One state provides free treatment to persons unable to pay, and at 
full commercial price to those able to pay. 

Results of Antirabie Vaccination.—The probability of failure of anti- 
rabie vaccination depends on a number of factors. The nearer the bite 
is to the central nervous system the greater the danger, as with wounds 
on the face or head; wounds on uncovered parts of the body are more 
dangerous than when the bite is through the clothing; the number and 
extent of the bites is of importance; the most dangerous bites are, in 
descending order: those of wolves, jackals, cats, dogs and other animals. 
Of 569 persons treated at the Shillong Pasteur Institute in 1917, 5 died 
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of rabies—4 of these being bitten by jackals. One jackal was reported 
to have bitten as many as thirty people. It is to be remembered that a 

dog, in lieking a wound, or soiling it with froth from the mouth, may 
inoculate with rabies; and there seems to be some indication that super- 
ficial wounds and abrasions are apt to be dangerous, possibly because 
they usually get no local treatment at all. Cumming points out the im- 
portance of prompt and energetic treatment of the wound, as any rabies 
virus left in the wound multiplies and will tend to overcome the immun- 
ity produced by the antirabie vaccination. Of less importance is the age 
of the person, antirabie vaccination being more likely to fail with young 
persons than with older persons. 

Of great importanee is the length of time after the bite before the 
beginning of the protective vaccination. Where the wounds are severe, 
and a period of ten days has elapsed since they were received, it is not 
possible to prevent rabies by antirabie vaccination. Where the patient 
comes late for treatment, it is possible to give an intensive course of treat- 
ment, and thus lessen the danger of failure; but in many such eases the 
virus has already spread in the nervous system and the vaccination fails. 
The virus inoculated by the bite multiplies, and if vaccination is delayed, 
the dose of virus may have increased to where it overcomes the immunity 
developed as a result of the vaccination. In addition to this, there are 
eases in whieh the treatment is begun early and is earried out properly 
yet the patient develops rabies. It seems that in such cases there has 
been a failure on the part of the tissues to elaborate antibodies, just 
as there may be failure to develop antibodies against any infection. In 
other cases the vaccination merely holds the virus in check, and a shock 
or injury, perhaps months afterwards, may lead to development of rabies. 

Using the frozen and dried virus by the dilution method, Harris says 
the time required for immunization is shortened over the dried cord 
method by more than half. He collected reports of 1159 persons who had 
been treated with the frozen and dried virus by the dilution method. No 
person developed rabies after fifteen days following the last injection. 
One patient died during treatment and one died fourteen days after the 
first injection. There were no paralyses. The proportion of persons 
developing paralysis from the dilution (Hógyes) method, is about one in 
17,000. 

"It is considered that at least fourteen days must elapse after com- 
pletion of the vaccination before the person is immune, and on that basis 
it is usual to eliminate cases developing rabies during the treatment, or 
within fifteen days after completion of the treatment, in calculating 
the value of antirabie vaccination. 

Not all persons bitten by a rabid animal will develop rabies, the pro- 
portion being given as about one in six. Since it is impossible to deter- 
mine whether a large part of the persons receiving antirabie vaccination 
were bitten by rabid dogs, it is not possible to say what proportion of 
the treated persons fail to be protected. T1 ab 

In determining the results of vaccination, the patients are divided 
into three classes, according to the information available as to whether 
or not the biting animal was rabid: ‘ 

Class A. Cases where the biting animal is proven to be rabid by nat- 
ural or experimental inoculation. 

Class B. Cases in which the biting animal is diagnosed as rabid by a 
veterinarian. (Certified rabid.) 
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Class C. Cases in which the biting animal is suspected of being rabid. 
The following table of persons treated at the Pasteur Institute, Paris 
in 1924, gives an idea of the results of vaccination in these different . 
classes: 


Bite on Head Bite on Hands Bite on Limbs Total 
3 "2 3 E E 
MET 2: zig ilzris$ i : lee] 2] 212 
o LL o RR o "m o RE 
& 5 S RA dn oct aes a AS iion i E 
Glass" AD e eo ds 10 |} 0 0 94}; 0. |0 31| 0 A E O |. O 
(lassus TEEN re 15 | 0 0 |113| O |0 75) 0 0 |208| 0 |O 
(lassus aa 28 | 0 0 |206| 1 | 1.20) 192) 0 0 |421| 1 | 0.23 
(sic) 
"Totale sence 48 | 0 0 |418| 1 298 | 0 764} 1 | 0.14 


From its establishment in 1886 to the end of 1924, the Pasteur Insti- 
tute in Paris vaccinated 46,062 persons, of whom 151 developed rabies 
after an interval of 15 days following the completion of the treatment; 
that is, 0.33 per cent. 

Remlinger collected the statistics of all institutes over varying periods 
of years; and his table shows that of 152,859 persons vaccinated, 705 
(0.46 per cent.) developed rabies after an interval of 15 days following 
the completion of vaccination. There are great differences in the results 
from different institutes, the higher percentages of failures probably 
being where wolf bite is more frequent, where it is difficult for the people 
to obtain treatment, and where the people are careless about prompt 
treatment. 

Immunity Following Vaccination.—The immunity in man, following 
vaccination, lasts about a year. Williams cites the case of a man who 
developed rabies 14 months after antirabie vaccination, and 6 weeks after 
exposure to infection. 

Marie found dogs immune 18 months after vaccination. Ravenel 
states that in dogs the protection has disappeared, at the end of one year 
in 21 per cent., and at the end of two years in 33 per cent.; while it per- 
sists for five years in others. 

Mechanism of Immunity——Fixed virus, injected into man, is killed 
before it reaches the central nervous system; and the organisms, being 
broken up, act as antigen and lead to development of rabieidal substances 
which circulate in the serum of the vaccinated person. This development 
of rabieidal substances can be demonstrated in vaccinated animals. 
There is undoubtedly a tissue immunity, as is found in other immunity 
reactions, as vaccinated animals are immune after it is no longer possible 
to demonstrate rabieidal substanees in their blood. 

Dilutions of virulent material lead to active development of rabicidal 
substances; while dried, avirulent material leads to the produetion of 
a much lower grade of immunity. From this, it appears that the immun- 
ity results from the breaking down of the rabies organism itself and not 
from the rabies toxin. Since it is possible to produce increased resistance 
to rabies infection with injections of normal nervous tissue, it is neces- 
sary to remember that the immunity produced by the dried, avirulent 
material may be of the nature of a non-specifie inereased resistance, 
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rather than specific immunity. But the results with the killed virus 
are so good in practice that we must suppose the immunity developed by 
the dead virus, while probably not as high as that produced by the living 
virus, is high enough to protect against the usual dose of virus inoculated 
by the ordinary bite. 

Heredity of Immunity.—Exceptionally, in animals, an immune 
mother transmits immunity to the young through the placenta; but this 
immunity is never transmitted to the next generation. 

TREATMENT OF THE DEVELOPED ATTACK or RaniEs.— The patient 
should be put to bed and kept there, a restraint apparatus being used if 
necessary. As any stimulus brings on the spasmodie attacks, the room 
should not be brightly lighted, and there should be no sudden noises, 
drafts of air or other sudden stimuli. Generally, liquids cannot be swal- 
lowed ; but semi-solids ean often be swallowed. Ice cream and custards 
may be taken. When nothing ean be swallowed, food may be given by 
rectum, and thirst may be relieved in the same way. 

The ordinary sedatives have very little action in controlling the 
spasms; but it is advisable to give morphine hypodermiecally, in an ef- 
fort to diminish the severity of the spasmodic attacks. Inhalation of 
chloroform may give relief from the attacks; and chloral and bromides 
may be given by enema. Curare and calabar bean have been recom- 
mended, and there are reports of recovery under the use of curare. 
Atropine is advised by some of the authorities in India. 

Moon and Harris reported cures of rabies from the administration of 
quinine; Haberlin reported a cure from the injection of phenol solution 
after the manner of Bacelli’s method for the treatment of tetanus; and 
Tonin reported a cure from the use of salvarsan. Unfortunately, 
further trial has not confirmed the value of any of these methods of 
treatment. 

Prognosis.—It is generally held that rabies in man is fatal in 100 
per cent. of the cases, and that the reported cases of recovery are cases 
of lyssophobia. It is pretty definitely agreed that there are occasional 
cases of recovery in dogs. D’Aunoy reports a case of spontaneous re- 
covery in a rabbit experimentally inoculated with fixed virus. While 
it is possible to transmit rabies to birds, chickens and pigeons, the disease 
is usually mild, and tends to spontaneous recovery. 

The development of rabies in man can be prevented by prompt pro- 
phylaetie inoculation in over 95 per cent. of the cases bitten. 

Mechanism of the Disease Process.— When rabies virus is naturally 
or experimentally introduced into the body of the animal, it travels to 


-ihe central nervous system along the nerves or through the blood and 


lymph. It is generally held that along the nerves—possibly in the lymph 
spaces in the nerves—is the usual route of the virus; through the blood 
and lymph channels being unusual. Section of the spinal cord prevents 
the passage of the virus from the leg to the brain, and the part of the 
central nervous system nearest the bite is the part that shows the first 
evidence of the virus. In the same way is explained the longer ineuba- 
tion period when a person is bitten on the leg or arm as compared with 
a bite on the face—that is, eloser to the brain. On this basis, the virus 
reaches the salivary gland by traveling down the nerve from the brain. 
The authorities who hold the view that the virus travels along the nerves 
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are of the opinion that the long ineubation period is, in great part at 
least, represented by the time it takes the virus to travel along the nerves 
to the central nervous system. 

Koch is of the opinion that the virus spreads through the blood and 
lymph channels very generally ; and that this is probably the more com- 
mon way of spread of the virus in the body. On this basis, the virus is 
picked out from the blood especially by the nervous tissue, whether it 
be in the central nervous system or in the salivary glands. The virus is 
present in the blood of a rather small pereentage of animals at the time 
of death from rabies; but it is undetermined whether the frequent pres- 
ence of the virus in the suprarenals, and the less frequent presence in 
the spleen and panereas, is from a primary infeetion of the blood or 
from a seeondary infeetion of the blood from the central nervous system. 

According to Fermi, the rabies virus passes through the unbroken 
mucous membranes of the nose, conjunctiva and intestine, in fifteen min- 
utes; but Rochaix and Papacostas say that the intestinal mucosa is not 
permeable for the virus. When inoculated into the anterior chamber of 
the eye, it takes the virus twenty-four hours to reach the outside of the 
eyeball. Immediate eauterization of the wound does not surely prevent 
rabies; but half of the experimental animals are saved when the bite is 
cauterized within thirty minutes. This rapid passage of the virus is 
eonsidered by some authorities to favor the opinion that it travels by the 
blood and lymph channels. The authorities who hold the view that the 
virus commonly travels in the blood or lymph channels are of the opinion 
that the long ineubation period is due to the virus remaining for some 
time in the eentral nervous system before it has multiplied enough to 
produce lesions. 

The lesions of rabies are due to the toxin produced by the virus. 
Babes is of the opinion that the disturbanees of the nervous system, in- 
eluding paralysis, following prophylaetie inoculation with rabies virus, 
are due to the toxin of the rabies virus. Babes also considers that the 
leucoeytosis, which is present even before symptoms appear, accounts for 
the plugging of the capillaries and the small areas of softening in the 
brain. But there is difference of opinion as to the cause of the paralyses, 
and Sehweinburg has produced paralysis by the repeated injection of 
normal human brain. 

Immunity.—Since animals rarely recover from rabies, little is known 
regarding immunity following an attack of the disease. D’Aunoy studied 
the serum of his rabbit which recovered from rabies; the serum of this 
rabbit, seventeen and ninety days after inoculation, had no appreciable 
antirabie effect. On the fortieth day after inoculation, this rabbit re- 
ceived twice the original infecting dose of rabies virus subdurally, and - 
remained well. The mechanism of immunity following antirabie vac- 
cination is discussed under vaccination in this article. 

Cause of Death—tIn the stage of excitement, death is due to apo- 
plexy, or to asphyxia during a convulsion. In the paralytic stage, death 
is due to the degeneration of the tissues of the central nervous system 
and to the intoxication. 

Pathology.—M acroscopic.—In general, there are no characteristic 
gross changes in the animal dead of rabies. There is emaciation; and 
there is a catarrhal condition of the mucous membrane of the nose and 
mouth. There may be no changes in the central nervous system. More 


Fig. 1.—RaBrES TUBERCLE IN THE MEDULLA. (From Ravenel, in Osler and McCrae’s 
** Modern Medicine,’’ Lea & Febiger.) 


EXPLANATION OF PLATE I. 


Seetion through the hippocampus of a rabbit which died twenty days after 
intramuscular inoculation of brain emulsion from a rabid dog. Lentz staining 
method B. Zeiss compens. oc. 12, obj. apochromat. 2 mm. homog. immersion, N.A. 
1.30, tube length 160 mm. 

The nerve cell to the right at the top shows marked degeneration. The nucleus 
stains a dull violet, and is not marked off from the cell cytoplasm, while the nucleolus 
stains a deeper blue than in the other nerve cells. The Negri body in the upper 
part of the cell stains faintly, and has four rather large ‘‘inner bodies’’; while one 
‘tinner body’’ in the lower Negri body is unusually large. These bodies are prob- 
ably closely related to the Lentz ‘‘passage bodies." The Negri body in the cell 
at the left side of the plate lies on top of the nucleus. 

(From Dudley and Whitmore, in Philippine Journal of Science.) 
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commonly, the brain and meninges are congested and edematous. and 
there may be pin-point hemorrhages and areas of softening in the depth 
of the brain and cord ; the areas of softening in the cord being especially 
common in man. The softening in the spinal cord is especially common 
when the animal has died of paralytic rabies. 

The stomach is shrunken, and contains no food; but is filled with 
foreign substances, as sticks, stones, hair, straw, leather, and any other 
foreign substance the dog may have picked up during the period of ex- 
eitement. There are often hemorrhagic erosions in the gastric mucosa, 
but this is probably not connected specifically with rabies. 

Microscoric.—In a section of the central nervous system, as the 
spinal cord, one of the striking things is the blood vessel changes. The 
blood vessels are dilated and packed with red cells, and in places there 
are minute aneurysms or ruptures of the vessel wall, giving rise to the 
minute hemorrhages that are seen in the gross specimen. These hemor- 
rhages may destroy the surrounding tissue, and produce the areas of 
softening. The vessel walls are thickened and are infiltrated with leu- 
eoeytes; the perivascular lymph spaces being filled with leucocytes. 
There are hyaline.areas in the vessel walls, and some vessels are plugged 
with masses of leucocytes or fibrin. These changes are especially marked 
in the anterior and posterior horns and about the central canal, in the 
spinal cord. 

But it is in the nerve cells in the central nervous system that the 
most striking changes are found in rabies. The outline of the ganglion 
cells becomes indistinct ; the nucleus is granular and stains diffusely with 
eosin, and shows hyaline change. The cell is vacuolated or may con- 
tain large spaces; and when the process has lasted some time the cells 
may be changed to granular, fatty masses. In cases of long duration, 
there is granular and fatty change in the neuroglia cells. About these 
degenerated ganglion cells is the same leucocytic infiltration that is found 
about the blood vessel walls; and these areas of infiltration about the 
blood vessel walls and the degenerated nerve cells, scattered through the 
central nervous system, are the ‘‘rabies tubercles’’ of Babes (Fig. 1). 

The specific finding is the Negri bodies in the ganglion cells in the 
central nervous system (Plate 1). Manouelian reports the finding of 
Negri bodies in the cytoplasm of the ganglign cells in the salivary glands. 
The gland epithelium degenerates and is taken up by endothelial cells. 
No Negri bodies are found in the gland epithelial cells. ] 

Lentz described peculiar bodies in the large pyramidal cells in the 
hippocampus major of rabbits that had been inoculated with passage 
virus. From their resemblance to Negri bodies, and their presence in 
the brain of animals inoculated with passage virus, Lentz called them 
t‘ passage bodies,’’ and considered them specific for passage virus. Other 
authorities have considered these bodies as degenerated cells, such as are 
found in rabbits which have been poisoned with diphtheria toxin, and 
hold that they are not specific. tal 1 

The change in the central nervous system is inflammatory in nature, 
‘and was considered an acute myelitis by Schaffer. Golgi considered it 
as a parenchymatous eneephalomyelitis which combined ge oi and 
degenerative changes. The changes in the nerve eells and neuralgia eA 
due to the action of the toxin formed by the virus, which has a specia 
affinity for the central nervous system. 
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In the fatal cases of treatment paralysis, the pathological picture 
is, in the acute cases, that of a transverse myelitis, varying from marked 
congestion, through a hemorrhagic myelitis, to where the cord tissue is 
reduced to a soft*structureless pulp; and, in the more chronic eases, a ~ 
more diffuse degeneration, with cellular infiltration. 

History.—It is convenient to divide the history of rabies into four 
periods, the first period going back to ancient times. Akteon, son of 
Aristeus, died of rabies about thirteen centuries B.C. (Yount). The 
disease was well known in Aristotle’s time (384 to 322 B.C.) as he 
writes: ‘‘Dogs suffer from madness. It throws them into a state of 
fury, and all animals which are then bitten are also attacked with mad- 
ness, with the exception of man.’’ It is quite possible that this refers to 
the form of the disease, rather than that man was not considered to have 
rabies. Human rabies was well known at the time of Celsus, in the first 
century A.D. From this time until 1800, little was added to the knowl- 
edge of rabies. Indeed, it was during the latter part of this period that 
were developed so many of the ideas that still are not entirely dead: 
Zwinger’s idea that a non-rabid dog could transmit rabies to man; and 
Bosquillon’s idea that there was no special rabies virus, but that fear 
alone could produce the disease. Meads, in 1767, and van Swietens, in 
1770, described the paralytic form of human rabies. 

The second period began in 1804, when Zinke transferred rabies from 
an infected animal to another animal, by painting the saliva of a rabid 
dog onto a fresh wound on another dog, the second dog developing rabies. 
He also transmitted the infection to a rabbit and to a chicken in the same 
way. The method of transmitting rabies from dogs to rabbits was de- 
veloped, and, in 1879, Galtier showed that this was a good method of 
determining whether a dog had rabies; and Raynaud showed that the 
rabies virus could be transmitted from man to rabbits. In 1826, von 
Kriigelstein expressed the opinion that the rabies virus was in the cen- 
tral nervous system; and Duboué, in 1881, confirmed this finding, and 
considered that the virus reached the central nervous system by way of 
the nerves. 

The work of Pasteur and his co-workers marks the third period in the 
study of rabies. Pasteur began his work in 1880, and announced his re- 
sults at the International Medical Congress in Copenhagen, in 1884. 
Pasteur showed that the rabies virus is constantly in the central nervous 
system of rabid animals; and that subdural injection of small amounts of 
the brain or spinal cord of rabid animals into susceptible animals con- 
stantly produced rabies. He showed that, when the rabies virus from 
dogs is injected into rabbits, after a few passages the virulence of the 
virus for the rabbit is increased until it kills in a short time. This virus 
no longer produced rabies in dogs, but rendered them immune to a sub- 
sequent injection of virus from a dog. He applied this method to the 
immunization of persons bitten by rabid animals—with the results we 
know today. 

The fourth period in the history of rabies began in 1903 with Negri’s 
discovery of the small bodies in the ganglion cells in the central nervous: 
system of rabid animals. The regularity with which these bodies are 
found in the brain of rabid animals makes it possible to make the diag- 
nosis in 90 per cent. of the animals that die of rabies, without having to 
wait for the disease to develop in inoculated animals. 
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Geographical Distribution and Prevalence.—Rabies occurs in all 
parts of the world, in eold as well as warm climates. It has not been 
observed in South and Central Africa; and it has not been reported from 
Siberia, though it is common in Russia. Australia is free from the 
disease as a result of exclusion of the disease by rigid quarantine. Asa 
result of rigid quarantine and muzzling of dogs, England was free from 
the disease for twenty years; it reappeared during the World War, as 
a result of avoidance of the regulations; and has been wiped out again 
as a result of rigid enforcement of the regulations. Oulow Fato, in West 
Afriea and Sudan has been identified as rabies. The disease increased 
in Europe after the World War, but is decreasing again. The disease 
is fairly common in the United States; there were 690 deaths from rabies 
in the registration area in 1913 to 1924 inclusive. In 1923, 22,000 per- 
sons applied for antirabie vaccination in the United States. 
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Btiology.—1. PmnEpisPOsING CausEs.—(1) Cold, Extremes of Tem- 
perature.—Exposure to extremes of temperature cannot cause infection 
with malaria, except that possibly such influences may increase the sus- 
eeptibility to infection of people who otherwise possess a considerable 
degree of immunity, if such a thing exists. People already infected (ma- 
laria earriers, who are sourees of infection without themselves having 
attacks) frequently have attacks of chills and fever or other clinica] 
forms of the disease following sudden chilling of the surface of the 
body, especially if they are very warm at the time. It has been fre- 
quently noted that laborers or other individuals in intensely malarious 
sections who are infected but present no symptoms at the time frequently 
begin to suffer from chills and fever as soon as the rainy season sets 
in, and often considerably in advance of the time necessary for a new 
erop of Anopheles to grow, become infected and transmit malaria. The 
author was told by Dr. Carter and Dr. James that in the Canal Zone, 
whenever the rainy season sets in, there is a great increase in the cases 
of malaria admitted to the hospitals, even in the first week or two. They 
attributed this to the fact that the laborers are drenched by showers 
while out at work. The sudden chilling of the body brings on the 
symptoms. The increase occurs in a much shorter time than is required 
for an inereased erop of mosquitoes to result from the rainy season 
and for them to become infectious. 

(2) Climate.—A dry elimate is opposed to malaria and a wet cli- 
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mate favors it. This fact is due to the influence upon the production 
of Anopheles. The longer the rainy season in any locality, the more 
favorable that locality is for Anopheles and, of course, for the trans- 
mission of malaria. Generally speaking, the nearer we approach the 
tropical climate, the greater the intensity of malaria. Though Anopheles 
can withstand a great deal of exposure to cold, even the larve passing 
through quite severe winters, they are not active during cold seasons 
and therefore a cold climate is opposed to the transmission cf malaria. 
Generally speaking, the longer the cold season, the less malaria, and 
the longer the warm season, the more malaria. 

(3) Season.—The season of the year which is the most favorable for 
the transmission of malaria is the one also most favorable for the de- 
velopment of Anopheles, namely, the warm season. In the southern 


Malaria Mortality hy Mouths 


U.S. keyistiotion Stree, LO-A 
16 Ajusted Percentage Distribution of Deaths 6 


Je Ig 
{0 10 
8 8 
6 6 
4 4 
R e 
(0) 0 


Jan. Feb. Mar. Apr, May Jun. Jul. Aug. Sep. Oct. Nov. Dec. 


Fig. 1.—CHaRT SHOWING MALARIA MortALITY Bv Montus (Hoffman, Courtesy Pru- 
dential Press). 


United States the malaria transmission period is from about May 1st 
to November Ist. The most favorable period of transmission is the en- 
tire warm season. It is a fact that there is a greater tendency for in- 
fected persons to develop clinical symptoms during the spring and 
fall than during the summer months, probably due to the greater daily 
variations in temperature during these seasons. Tertian malaria is much 
more frequent during the spring and early part of the summer than 
estivo-autumnal, which is more frequent during the late summer and 
fall. Clinical attacks of malaria rapidly decrease upon the appearance 
of cold weather. Usually in the southern states, during the months of 
December, January and February, there is a great reduction. It is 
to be supposed that little or no transmission is taking place during this 
period and that the cases that do develop are relapses. Though there 
is a great reduction in the cases of the disease at this time, some cases 
oeeur even during the coldest season. Malaria mortality by months in 
the United States registration area is shown in Fig. 1 from Hoffman. 

During the past several years the United States Public Health Service 
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has gathered information from the physicians of several different south- 
ern states as to the prevalence of malaria from month to month. These 
have been ineluded in the Publie Health Reports and also published 
as reprints.? 

A representative chart (Fig. 2) is reproduced here. It is noteworthy 
that the high point is reached in September in every state. 

(4) Altitude.—The higher the altitude, the less likely is transmission 
of malaria to take place. In tropical eonntriba, where the low-lying 
valleys are notoriously malarious, the high, mountainous country is 
usually more or less free from the disease. Not only is a high alti- 


Fic. 2.—RELATIVE PREVALENCE OF MALARIA IN ARKANSAS, BY MONTHS, AS INDI- 
CATED BY THE NUMBER OF CASES REPORTED. (U. S. Public Health Report 
No. 451.) 


tude unfavorable for the transmission of malaria, but it also seems to 
favor recovery from the disease in individuals who are already infected. 
Perhaps this is the result of the general invigorating effect of the high 
altitude. Frequently individuals who are infected and have perhaps 
not shown any symptoms at all in a low, malarious country, promptly 
have attacks whenever they go to high altitudes. These attacks are, 
however, usually followed by more rapid recovery and more certain 
disinfection than takes place in the lower altitudes. 

(5) Soil.—The more impervious the soil is to water, the more favor- 
able it is for the production of mosquitoes and therefore for the trans- 
mission of malaria. Porous, sandy soil is least favorable for the col- 
leetion of water in pools, ponds, ete., and therefore least favorable for 
mosquito-breeding and the transmission of malaria. 

(6) Sex—Malaria is slightly more prevalent among males than 
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among females, Our Bolivar County investigations, ineluding 31,459 
persons, showed by blood examination 21.44 per cent. infection in males 
and 19.83 per cent. in females. | 

(7) Age.—Malaria has been generally thought to be more prevalent 
in children than in adults. A blood examination of 31,459 persons in 
our Bolivar County experiments showed this to be the case. The great- 
est prevalence is reached at the age of six. Fig. 3, taken from the 
report of this work made to the International Health Board, shows the 
percentage of infection found in the ages under twenty over a period of 
two years; and Fig. 4 shows graphically the percentage by age groups. 
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The great importance of malaria to the youth of the country is shown 
more impressively by Fig. 5, in which the distribution by ages of the 
total amount of malaria found is shown. 

(8) Race.—Deaderick è says: 

‘‘ Caucasians residing in non-malarial countries are, when exposed, 
most liable to contract malaria. Negroes bred in highly malarial re- 
gions are, as long as they remain upon their native soil, least susceptible 
to paludal infection. 

"Immunity within the race increases generally as we go toward 
the equator. Thus the negroes of the Southern States display less im- 
munity than the negroes of the West Indies or of tropical Africa. Like- 
wise it may be said that immunity is much more marked in countries 
with a high than in those with a low endemic index. 

‘The immunity of the negro race has been variously estimated, 
some observers maintaining that they are absolutely proof against ma- 
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larial invasion, while others hold that they are as susceptible as the 
whites. The truth lies between these two extremes. Adult negroes 
reared in malarial regions are much less liable to paludism, as long as 
they remain indigenous, than are the whites. The negro race does not, 
however, enjoy an absolute but only a relative immunity from malaria." 

A blood examination of 31,459 persons in Bolivar County showed 
that 16.99 per cent. of whites were infected as against 22.21 per cent. 
negroes. There was therefore 30.72 per cent. more malaria found in 
negroes than in whites. It is believed that this is the largest number 
of systematic blood examinations of white and colored individuals living 
in the same locality and under practically the same conditions in close 
association with each other that has ever been made. It is probable 
that these figures are more trustworthy and more certain to indicate the 
facts than is any other source of information at present available. A 
blood examination was made of everybody living within an area of more 
than 300 square miles. 

(9) Heredity: Family Predisposition—Malaria parasites cannot pass 
from the mother to the fetus and there is therefore no inherited malaria. 
It is a fact that the maternal side of the placenta is frequently loaded 
with malaria parasites. A new-born child has no malaria parasites, but 
is of course susceptible to infection, and if it is born in a house where 
the mother and perhaps other members of the family suffer from malaria, 
the chances of early infection are great. It is not uncommon to see 
babies not more than two or three months old who have become infected 
with malaria under these circumstances. Sometimes there seems to be a 
very marked family predisposition to the disease. This, however, is 
only apparent. The cause of the apparent predisposition is the fact 
that the family are all exposed to infection. 

In this connection, the author wishes to emphasize, if possible, the 
very great importance of family transmission of malaria. If one mem- 
ber of a household is infected, there is a much greater chance of trans- 
mission from him to other members of the same household than to per- 
sons living in other houses. This is especially true in rural districts 
where residences are usually some distance apart. Anopheles mosquitoes 
have a habit of taking their blood-meals at the same house, or, at least, 
they show a tendency to do so. Of course, if houses are located close 
together, there would be less chance of an infected mosquito’s returning 
to the same house to get another blood-meal than would be the case if 
the sources of supply were farther apart. This fundamental fact, un- 
derlying the malaria problem and especially the problem of malaria 
control, can be taken into account to great advantage. 

(10) Personal Condition: Individual Susceptibility —Experimental 
inoculation of people who have not previously had attacks of malaria 
indicates that all or practically all persons are susceptible to infection, 
and certainly in almost all cases suitable infection results in clinical 
symptoms of malaria. We may therefore look upon all persons as being 
susceptible, although naturally a greater susceptibility may be found in 
one individual than in another. Isolated or repeated previous attacks, 
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especially during childhood, result in a degree of resistance sufficient 
to prevent clinical symptoms in a large per cent. of cases, although 
perhaps not sufficient to prevent infection. It seems also that the amount 
of infection introduced has something to do with whether or not an 
individual develops clinical symptoms. Therefore, although an indi- 
vidual might escape the disease if bitten by only one or two infected 
mosquitoes, he would be apt to develop it if bitten by hundreds of 
infected mosquitoes. As has been seen, certain influences, such, for 
instance, as sudden exposure, chilling of the body, overeating, indi- 
gestible food, etc., may precipitate attacks in susceptible individuals who 
otherwise might not have clinical attacks. It is reasonable to suppose 
that individuals who possess sufficient resistance or insusceptibility to 
prevent their becoming infected under ordinary circumstances might 
become infected if the inoculation took place at times when their normal 
resistance was greatly reduced. 

Not only is there individual variation in susceptibility to infection, 
but there is also great variation in susceptibility to the clinical effect 
of the disease. It frequently occurs that in a family or group of people 
who have been exposed to infection, one or more may have ordinary 
chills and fever, others may be malaria carriers without showing any 
recognized symptoms, and another one or two, perhaps infected from 
the same source, may develop pernicious malaria and die. For this 
reason, an individual infected with malaria, whether he is simply a 
malaria carrier without clinical symptoms or a mild case, may be the 
source of the worst form of malaria and death to his family and to 
those: with whom he lives in close contact and to whom he is therefore 
likely to be a source of infection. 

(11) Social Conditions: Class Diseases.—(a) Cities versus Country. 
——Malaria is a rural and not an urban disease. Under conditions favor- 
able for the production of Anopheles it sometimes happens that they 
are present in cities of considerable size and may transmit malaria. 
In the built-up sections of cities there are usually few favorable breed- 
ing places for Anopheles. Cities in the tropics that are surrounded by 
jungles and ideal breeding and protecting ground are usually badly 
infected. Anopheles fly, under varying conditions, and may transmit 
malaria as far as half a mile from their breeding ground and protecting 
forest or jungle; but the residences nearest to such places are in greatest 
danger. The smaller and more compact the city or town, the more 
likely are malaria-transmitting mosquitoes to feed upon the inhabitants 
and to infect them. 

In any malarious, section, although there may be somewhat more 
malaria in the country, there are usually numerous cases among the 
inhabitants of the towns. Their frequent excursions into the country 
expose them to infection, and usually the poorly-kept town has many 
places favorable for the breeding of Anopheles. Although the towns 
are not as favorable for the growth of Anopheles as is the immediately 
surrounding territory, they are sufficiently favorable so that during a 
rainy spell or season, otherwise conducive to the growth of Anopheles, 
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numbers of this insect from the surrounding country overflow into 
the town and produce large numbers of progeny. Malaria is, however, 
a rural disease to such an extent that in the majority of instances if 
it were eliminated from the eountry it would naturally disappear en- 
tirely from the towns and eities. 

(b) Exposure to Hardship and Cold.—Great hardship, violent ex- 
ertion and exhaustion predispose to the development of clinical symp- 
toms in already infected individuals. A surgical operation, for instance, 
or childbirth, is frequently followed by symptoms in those who have not 
exhibited symptoms for many months, although they may have been 
carrying the infection about all the time. This being the case, it is rea- 
sonably certain that certain conditions increase the susceptibility to 
infection as well. It is the author’s opinion that an even, cold tempera- 
ture reduces the susceptibility to malaria infection. It is also certain 
that infection is not likely to take place during cold weather. 

(c) Natives versus Newcomers and Immigrants—Persons who have 
lived in a malarious section for a long time and have had repeated 
attacks of malaria, especially during childhood, are less susceptible to 
infection and to the development of clinical symptoms than are new- 
comers and immigrants, especially those who have not thus acquired 
more or less resistance to the disease, or those from a non-malarious 
locality. Persons from non-malarious countries, on coming to a malarious 
region, develop clinical malaria more frequently than the natives, and 
they also have a much more severe type of the disease. This is espe- 
cially true of adults. 

(d) Filth, Overcrowding, Bad Ventilation, Poor Lighting —Filth has 
nothing to do with the production and development of malaria except 
that persons who are careless as to cleanliness are much less likely to 
protect themselves against malaria. 

Overerowding would tend to increase the transmission of malaria 
in otherwise favorable localities. 

Bad ventilation has nothing to do with the development of malaria 
or with its transmission, except that close quarters offer favorable rest- 
ing and hiding places for Anopheles. 

Poorly lighted or dark residences offer more favorable resting places 
and hiding-places for Anopheles than do well-lighted quarters. In this 
way they favor the transmission of malaria. There is a rather general 
opinion in much of the heavily infected malaria section of the United 
States that sleeping in well-lighted houses or keeping bright lights burn- 
ing during the night tends to prevent malaria. There is possibly a 
certain amount of truth in this, for Anopheles do not venture into well- 
lighted houses and rooms as they do into dark ones. 

(e) Occupational Diseases—Occupation has no influence upon the 
occurrence of malaria except in so far as it may influence the exposure 
to infection or possibly to those hardships and other factors which tend 
to precipitate attacks in infected persons. It is true that individuals 
of the laboring class usually live in poorer houses and, especially, in 
houses which are poorly screened, if screened at all. This fact tends to 
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favor the transmission of malaria. Also, such individuals have not the 
same advantage of proper medical treatment, and therefore cannot over- 
come malaria infection to the same extent as those who ean better afford 
proper medieal attention. 

Ignoranee tends to inerease the prevalence of malaria in two ways. 
Any person who is at all well informed knows that malaria is trans- 
mitted by mosquitoes and that it may be prevented by proper sereening. 
The more ignorant elass of people, on the other hand, do not realize 
and appreciate this to the same degree, and in fact do not sereen their 
homes to the same extent, nor as effectively as do the better informed. 
In the light of our present knowledge as to the effectiveness of quinin 
treatment for disinfecting individuals affected with malaria, it seems 
that intelligent, well-informed individuals hardly deserve any sympathy 
if they have malaria. A man who lives in an intensely malarious section 
and who does not protect himself and family by properly screening 
his home, provided he ean possibly afford to do so, shows himself to 
be extremely ignorant or neglectful of his own health and of that of his 
family. 

(12) Toxic Agents: Drugs, Dust, Fumes, Vapors, Gases, Acids, etc.— 
These play no part in malaria. 

(13) Diet: Disorders of Metabolism.—So far as any information at 
the author's disposal is concerned, no partieular diet especially predis- 
poses to malaria, although it would not be surprising to diseover that 
diet does play an important part in the susceptibility to this and to 
many other diseases through its effect upon the natural or acquired 
processes of immunity. Overeating of indigestible food, such for in- 
stance as muscadines, watermelons, green fruit, ete., predisposes to the 
precipitation of attacks in individuals who are already infected, and in 
all probability also to increased susceptibility to infection in the event 
of inoculation. 

(14) Worry: Mental Shock.—Great worry or mental strain tends to 
precipitate attacks in individuals who are already infected. Perhaps 
it may also render infection more likely in the event of inoculation. 

(15) Overexertion: Strain—Great physical strain or overexertion 
tends to precipitate attacks of malaria in infected individuals. An ex- 
ertion approaching exhaustion is likely to precipitate attacks in malaria 
carriers who have perhaps escaped recognized clinical symptoms for 
many months. 

(16) Trauma.—It frequently happens that following trauma involv- 
ing eonsiderable shock, malaria develops in persons who are already 
carrying the infection but have not active clinical symptoms. Surgical 
operations are frequently followed by the development of clinical symp- 
toms of malaria in persons who have been previously infected but who 
show no clinical symptoms at the time. Childbirth is also frequently 
followed by the development of clinical malaria in infected women. 

(17) Imperfect Sewerage and Contaminated Water Supplies—It is 
not generally appreciated how great a factor imperfect water and 
sewerage systems are in the production of mosquitoes and thereby in 
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the transmission of malaria in small towns in malarial sections. This 
is especially true in those localities where artesian well water is used 
to any eonsiderable extent. 

The town of Ruleville in Sunflower County, Mississippi, which the 
author investigated in 1918, is an illustration of the way in whieh an 
imperfect water system may be responsible for a great deal of mosquito 
breeding. In this little town, not more than about half a mile square, 
which has a population of a thousand, at the most, eighty-nine different 
mosquito-breeding pools or accumulations of water due to leaking water 
pipes or hydrants were found. The water is supplied by flowing ar- 
tesian wells and is inexpensive. "There is no necessity to economize, 
and therefore a leaking water pipe or waste of water, unless the over- 
flow is sufficient to produce great inconvenience to some one, does not 
attract attention and is not corrected. For months and years leaking 
pipes are allowed to leak, and it does not require a large amount of 
water to saturate the soil and finally form a pool. These pools are fre- 
quently more or less overgrown with grass and other vegetation and 
furnish ideal breeding ground for Anopheles. In Ruleville it was pos- 
sible to prevent mosquito breeding almost entirely, simply by requiring 
that all leaking water pipes be repaired and that no waste water be 
allowed to accumulate and produce pools. There are hundreds of towns 
in the Mississippi Delta in almost the same condition. Most of the mos- 
quito breeding that is going on is due to defective water pipes and 
sometimes also to defective sewerage and drainage. The overflow from 
septie tanks is frequently not properly taken care of, and although not 
likely to be a source of Anopheles, it may be a great breeding-place for 
other mosquitoes. 

(18) Pregnancy—There seems some difference of opinion as to 
whether pregnancy predisposes to attacks of malaria in otherwise in- 
fected individuals. Mannaberg* says, ‘‘Pregnancy constitutes no pro- 
tection against malarial infection, notwithstanding observations to the 
contrary. In a gravid woman the infection often takes a severe form.’’ 
Abortions occur frequently and are due in all probability largely if not 
entirely to the localization of malaria parasites in the uterine vessels. 
These may be considered the exciting cause of the abortion. The danger 
of abortion is greater as the pregnancy advances. The fetus is usually 
dead in cases of abortion and frequently has been dead for several days. 

It is important to know that malaria is very likely to give rise to 
abortion if not treated, because of the fact that with most of the laity 
the idea prevails that quinin is likely to produce it. It should be known 
that it is the malaria which produces the abortion in most cases in which 
it oceurs following the taking of quinin for malaria, and not the quinin 
itself. There is much greater danger of abortion resulting from malaria 
than from the taking of quinin. There is, therefore, no question as 
to the proper choice in cases in which malaria and pregnaney co-exist. 
It is even more important to give quinin in cases of malaria accom- 
panied by pregnaney than in others, because if not controlled the 


malaria is very likely to eause abortion and loss of life. 
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TABLE l.—REcuRRENT Cases or Estivo-AuTUMNAL MALARIA PROBABLY Not 


Dur To RE-INFECTION. 


Case 
No. 


Initial 


Attack „| 


Oct. 
Nov. 
Feb. 


First 
Recurrence 


10 days 
12 days 
15 days 
18 days 
19 days 
19 days 
20 days 
20 days 
20 days 
20 days 
20 days 
21 days 
22 days 
22 days 
24 days 
24 days 
24 days 
24 days 
24 days 
25 days 
26 days 
26 days 
26 days 
27 days 
27 days 
27 days 
28 days 
28 days 
29 days 
30 days 
30 days 
30 days 
32 days 
33 days 
34 days 
34 days 
34 days 
36 days 
36 days 
36 days 
36 days 
37 days 
38 days 
38 days 
38 days 
41 days 
42 days 
45 days 
46 days 
49 days 
50 days 
51 days 
61 days 
64 days 
80 days 


Second 
Recurrence 


Third 
Recurrence 


30 days 
20 days 


20 days 
30 days 
90 days 


14 days 
96 days 


(Craig) 


Fourth 
Recurrence 


Fifth 
Recurrence 
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TABLE 2.—RECURRENT Cases OF TERTIAN Marara PRosABLY Nor Dur To 
RE-INFECTION. (Craig) 


Case | Initial | First Second Third Fourth Fifth 
No.| Attack | Recurrence | Recurrence | Recurrence |Recurrence| Recurrence 
1 | Nov. 2 16 days QU Gba “|| SAEC ae ns ee kee 
2 | Aug. 4 18 days HG nemna AE A i ean aa i PEE Ld 
3 | Aug. 28 19 days 30 days 26 days AG days weit). 34v aere 
4 | Nov. 6| 20 days Nb DAT UMEN R A E 
5 | Jan. 17 20 days 32 days 30 days DE div. o. cng RE. aie 
6 | Nov. 23 21 days 20 days DOR SR NER ILS OU Pla d an 
7 | Oct. 6 21 days SO SCACH BIE olde | es ca aera EK eei sd 
8 | Sept. 17 21 days 22 days SPC M M SCR Ste E 
9 | Aug. 27 22 days ETRS ^ nm dele ER CREARE A PREDA 
10 | Feb. 12 22 days 18 days 16 days 27 das 10. NE 
11 | Jan. 17 Buedavss EIL seniitileiodheech demit 
12 | July 20 SD GESSSC T sec SUR ERR a E a 
13 | May 3 Hüninv D" mtr HE | [mR ES 
14 | Nov. 1 addo VS a MEERE ages ue osse sete sei oroha 
15 | Sept. 22 ENGER "len 40 555 seek 5 9 tQ M Oe eee, ee eee ee 
16 | Sept. 1 ay GES) Noire ants dain k ARB Rea S MEEPRORO eps seed 
17 | Dec. 13 RAS GPR TOSS Gn EE EO. RAE ILS IA Lu Re a 


18 | Sept. 22 URLS VS MN rete MTS ee CREER CECI DEO 


(19) Previous Attack.—Whether or not an attack of malaria will 
be followed by relapses or subsequent attacks will depend largely upon 
the treatment the patient undergoes. If thorough treatment is given, 
so that the patient is disinfected, an attack is not followed by subse- 
quent recurrences except in cases of re-infection. If, on the other hand, 
the treatment is not sufficient to disinfect the patient, there is great 
probability of a relapse. The frequency of malaria relapses is very 
much greater than it is generally supposed to be. Tables 1 and 2 are 
taken from Craig’s ‘‘The Malarial Fevers’? and represent cases of 
malaria in which re-infection was considered at least very improbable 
and which are therefore reasonably certain to be relapses. Craig says 
that all of them received thorough quinin treatment during the active 
symptoms and that most of them received prophylactic quinin once a 
week. It is noteworthy that, in the case of tertian malaria, those who 
had their first recurrence after the twenty-sixth day never had subse- 
quent recurrences. It is possible, however, that the small number of the 
cases examined may cause this apparently striking difference. 

In the author’s investigation of malaria in Sunflower County during 
1918, conclusive evidence was obtained that at least 37 per cent. of 
the individuals who have attacks of malaria during a given year will 
also have attacks during the following year, independently of re- 
infection. 

James? says that in 1911 the Department of Sanitation of the 
Isthmian Canal Commission sent out to authorities on malaria in dif- 
ferent parts of the world a circular letter in which information was 
requested as to the amount of malaria due to relapse and to other 


564 MALARIA 
factors. Practically all the authorities referred to agreed in stating 
that a very large proportion of malaria, from 50 to 90 per cent, in 
malarious communities, is due to relapse. 

An analysis of the. data in the Sunflower County studies of 1918 
shows that more than 50 per cent. of the attacks of malaria occurring 
during a given year in that locality are relapses. A fuller discussion 
of these observations will be found in the Osler Anniversary Volume." 

(20) Chronic Alcoholism.—Chronie alcoholism tends to increase the 
probability of attacks in infected individuals. Alcoholism also tends 
to increase the probability of the occurrence of pernicious malaria. 

(21) Association with Other Diseases.—Malaria may be associated 
with any other disease. There is no disease which prevents the occur- 
renee of malaria. On the other hand, a good many of them tend to 
inerease the susceptibility to clinical attacks of malaria in infected 
persons. Anything that lowers the general vitality of the individual in- 
creases his susceptibility to attacks of malaria. Debility, chronic dis- 
ease, cachexia and allied conditions, focal infections, ete., all increase 
the susceptibility to attacks of malaria, provided always the malaria 
parasites are present. 

2. Exciting Cause: THe MALARIA Parasite.—A. Morphology and 
Development.—The parasites of malaria are organisms belonging to the 
division Protozoa, class Sporozoa, order Hemosporidia. There are three 
varieties: Plasmodium malariw (the quartan parasite), Plasmodium 
vivax (the tertian parasite), and Plasmodium falciparum (the estivo- 
autumnal parasite). There are at least two and probably more sub- 
divisions of the estivo-autumnal parasite. Whether these are truly dif- 
ferent parasites or whether they are simply widely differing strains of 
the same parasite cannot be stated definitely at the present time. A 
majority of students believe that there are at least two different para- 
sites—the quotidian estivo-autumnal and the tertian estivo-autumnal. 
They are similar, however, in most respects and for all ordinary pur- 
poses there is no great need for differentiation. 

(a) The Life Cycle of Malaria Parasites in Man.—The life cycle of 
malaria parasites in man is of much importance and interest. Although 
there are at least three distinct parasites, they all live, grow and repro- 
duce in the body of man in very much the same way. We can there- 
fore conveniently describe this life cycle and then take up the separate 
descriptions of each one of the parasites: The youngest form, the mero- 
zoite, consists of a mass of protoplasm containing a nucleus which 
is quite rich in chromatin. The merozoite as set free by the segmenting 
schizont has one flattened side and one round or oval side. It is rather 
cup-shaped. The nucleus is situated more or less toward the periphery. 
Under favorable conditions the merozoite fastens to an erythrocyte, the 
flat side always against the erythrocyte. On account of the clear, non- 
staining vacuole which the parasite contains at this stage, it appears in 
stained specimens to be ring-shaped. It is frequently spoken of as a 
signet ring. 

As time progresses the parasite grows, becoming larger and larger 
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until in twelve or fifteen hours, in most eases, an examinstion of fresh 
preparations of blood shows one or more small, brownish, dancing pig- 
ment granules in the parasite. In the ease of the tertian parasite and 
also of certain strains or divisions of the estivo-autumnal, the parasite 
is quite ameboid. The quartan parasite and others of the estivo-au- 
tumnal type are only slightly ameboid. In most ameboid specimens 
the parasite projects pseudopodia into or perhaps to the surface of the 
erythrocyte and presents the greatest multiplicity of figures. In living 
specimens, with suitable illumination, one may see the greatest activity 
of the protoplasm, not only in its movement through or on the erythro- 
cyte, but also in the mass itself, as evidenced by the dancing of the 
pigment granules. Apparently the substance of the erythrocyte is con- 
sumed as the parasite grows, and no doubt serves as part, at least, of the 
latter's nutriment. The hemoglobin of the erythrocyte is broken up 
into globin and hematin and the latter goes to make the pigment granules. 

In from twelve to twenty-four hours the nucleus becomes poly- 
morphous and begins to divide. It was formerly thought that division 
of the nucleus did not take place until the full maturity of the parasite, 
but such is not the ease, as anybody ean observe by following the de- 
velopment of the parasite in eultures. As the development advanees the 
pigment inereases in amount, and soon after the middle of the de- 
velopmental period is passed it begins to collect in a mass in some part 
of the parasite. Usually the tendency is for it to collect about the 
center, but often it is also found nearer the periphery. Formerly the 
pigment granules were rather widely scattered throughout the pro- 
toplasm of the parasite. Long before full maturity has been reached, 
especially in estivo-autumnal parasites, these pigment granules have all 
collected in a single compact mass, and they attract attention, in fresh 
specimens, to the presence of the parasite. 

Although the division of the nueleus is going on all the time after 
the middle of the developmental period, there does not seem to be any 
division of the protoplasm until toward the last of the period. The de- 
velopmental period varies from about thirty hours to seventy-two hours 
in artificial cultures. It probably varies in this same way in the tissues 
of man. When full maturity is reached the parasite occupies a large 
part of.the remaining erythrocyte. Most of the erythrocyte has been 
consumed, leaving little more than a thin shell or capsule containing 
the fully developed parasite. Suitably prepared specimens at this stage 
show that not only has the nucleus divided into a variable number of 
small nuclei, but that the protoplasm has also divided so that now each 
small division of nucleus is accompanied by its own division of pro- 
toplasm. We have, in fact, a capsule containing a number of young 
malaria parasites, the result of segmentation of the original parasite. 
This division by segmentation without sexual influenee is known as 
sehizogony and parasites which divide and develop asexually in this 
way are known as schizonts. There is some difference in the use of 
the term, some authorities ealling only the fully developed and seg- 
mented parasites sehizonts, whereas others eall them schizonts at any 
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stage of their development. The author's impression is that all asexual 
parasites should be ealled schizonts. 

At about this time the capsule containing the fully developed and 
segmented. parasite ruptures, setting free its contents, consisting of the 
young parasites, now merozoites, the pigment granules and other ma- 
terial contained within the capsule. Each merozoite is capable, if con- 
ditions are favorable, of attaching itself to another erythrocyte and 
passing through a similar cycle of development, giving rise in turn to 
another crop of merozoites which may continue the process. Fortu- 
nately, most of the young parasites produced are destroyed by the pro- 
tective agencies of the body. Generally they are phagocyted by the 
endothelial cells lining the capillaries in which the process takes place. 
The large mononuclear leukocytes phagocyte and destroy many of them. 
Tt is not certain what part the blood-plasma may play in their destruc- 
tion. In artificial cultures the young merozoites cannot withstand the 
action of blood-serum for any length of time. They are very promptly 
affected, so that they do not take the stain in the normal way and are 
apparently killed. We have never been able to grow merozoites that 
have been exposed to the action of serum in the culture. 

(b) Segmentation Taking Place Especially in the Capillaries.—The 
general impression is that malaria parasites live, grow, develop and 
reproduce in the blood stream. As a matter of fact, nothing of the 
sort occurs. It is true that young parasites are present in the blood 
stream at almost all times and also that ameboid parasites appear and 
reappear in the circulating blood in individuals suffering from malaria. 
In fact, a large part of the life cycle of the parasite is spent lodged 
in the capillaries of different organs and tissues, particularly in the 
bone marrow, spleen, ete.  Estivo-autumnal parasites disappear from 
the peripheral circulation by the time they have reached one-fourth 
their full size and do not reappear at all, except inasmuch as the mero- 
zoites produced by segmentation may appear attached to other erythro- 
cytes as young parasites. As soon as those parasites which have little 
ameboid motility reach such a size that they cannot adapt themselves 
so as to pass through the narrow places in the capillaries, they lodge 
and remain there for the remainder of their developmental period, which, 
as just stated, is about three-fourths of the entire life period. It is 
very probable that the merozoites that do succeed in attaching themselves 
to erythrocytes do so before they are dislodged from the capillaries in 
which they were produced. 

The more ameboid parasites, as, for instance, the tertian, are capable 
of moving and changing their shape in such a way as to pass through 
the capillaries very much as leukocytes and erythrocytes do, and this 
is the explanation for the fact that parasites in all stages of develop- 
ment may be seen in the peripheral blood. It must never be thought 
that anything like all of the parasites in the body of an individual are 
present in the circulating blood. In reality, the large parasites that 
are seen are simply overflow, or parasites that have accidentally passed 
through the capillaries. One cannot gain a correct idea of the number 
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of parasites present in an infected individual by noting the number 
of parasites in the circulating blood. 

(c) The Tendency of Malaria Parasites to Reproduce by Crops.— 
There is a tendency to reproduce by crops on the part of all species of 
malaria parasites. This tendency, however, is very much more marked 
in the case of the tertian and quartan than in the estivo-autumnal type. 
In the tertian the eropping is almost always sufficiently definite to give 
rise to the characteristic intermittent fever. Usually if we examine a 
blood specimen from a case of tertian malaria we will be able to recog- 
nize that almost all of the parasites are of approximately the same size 
and age, or, in instances of two different sizes and ages, one approxi- 
mately twenty-four hours older than the other. As a result of this 
tendency to development by crops, almost all of the parasites in a given 
infeetion segment at about the same time of day. Those that have 
grown a little faster seem to slow down their growth as they approach 
maturity and those that are behind hasten and catch up. It is believed 
that almost all the parasites segment within a comparatively short 
time, perhaps only a few minutes. In cases in which there are suffi- 
cient parasites to give rise to clinical symptoms, there are countless 


millions of parasites present, each one of which sets free from the 


eapsule within which it developed whatever toxie or harmful material it 
contains. There is a difference of opinion as to whether or not any 
toxin is produced, but there is eertainly something that has a definite 
effect upon the system. Whether that something is in the nature of 
a toxie substance or whether it is the effect of a foreign protein, as 
suggested by Vaughan, or whether it is due to the effect of the pigment, 
as suggested by Brown, is not known. 

The first effect of the segmentation of a crop of parasites of sufficient 
number is to cause a general relaxation of the entire vascular system, 
resulting in the accumulation of the blood in the large vessels, and in 
the organs and tissues of the body where there is least pressure upon 
the blood-vessels. The result of this is that very little blood passes 
through the surface of the body and that therefore it is not kept warm 
and tends to assume the temperature of the surrounding air. The 
patient has a chill whieh lasts a variable length of time, depending 
upon the amount of toxin produeed, the length of time required to elimi- 
nate or neutralize it and perhaps upon other factors which we do not 
at present understand. The symptoms and the manner in which they 
are produced are discussed at greater length in another chapter. 

The erop of merozoites produced at the time of segmentation in a 
given ease will mature and segment again in forty-eight hours in the 
instanee of tertian and estivo-autumnal and in seventy-two hours in 
the ease of quartan. If two erops of parasites are present, there is seg- 
mentation on each day, giving rise to the quotidian chill and fever: 
but it must be fully understood that this represents two infeetions and 
two eases of malaria in the same individual. 

Asexual reproduction, such as has been described, may go on for 
several weeks, and if the resisting agencies of the individual are not 
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sufficient to prevent it, the patient is finally destroyed. In most in- 
stances the destruction results from the obstruction of the capillaries 
of vital organs and tissues of the body, producing what is rightly called 
pernicious malaria. In pernicious malaria the capillaries of vital organs, 
such as the brain, liver, kidneys and digestive system, are obstructed 
with so many parasites that there is not sufficient circulation to support 
the tissues and the functions of the organs. The preponderance of 
parasites obstructing the capillaries of one organ or another gives rise 
to the different clinical types of pernicious malaria. For instance, ‘‘cere- 
bral malaria’’ is due to the localization of large numbers of parasites 
in the capillaries of the brain. 

(d) The Development of Sexually Differentiated Parasites.—If an 
individual has had elinieal malaria for ten days or two weeks, we are 
able, on eareful examination of the blood, to recognize not only these 
asexual parasites, which have just been described, and which grow, 
develop and segment, giving rise to the clinical symptoms of malaria, 
but also a few or sometimes many other parasites which are different 
from these sehizonts and which are known to be sexually differentiated. 
Those who are familiar with them are able to recognize and differentiate 
the male and female parasites. As they develop, instead of their nucleus 
beeoming polymorphous and finally dividing, it remains single. "These 
sexually differentiated parasites are known as macrogametocytes and 
microgametocytes, both commonly called gametes. Tertian and quartan 
gametes are sufficiently ameboid to enable them to pass through the 
smaller capillaries and therefore to appear and reappear in the periph- 
eral circulation. The gametes of estivo-autumnal malaria are long, 
slender, and crescent-shaped, and show very little ameboid ability. 
Their size and shape permit them also to pass through the smaller eapil- 
laries and to appear and reappear in the peripheral circulation. The 
gametes of tertian and quartan malaria are round or oval and possess 
considerable ameboid ability, which facilitates their passage through 
the capillaries. ; 

(e) Parthenogenesis.—There is considerable difference of opinion as 
to whether or not gametes are capable of reproduetion in the body of 
man. It is certain that they do not reproduce sexually. There are, 
however, a good many students of malaria who believe that they do 
reproduee under special eonditions by parthenogenesis. Craig has been 
an especially strong advocate of this view. By parthenogenesis is meant 
reproduetion by female parasites somewhat like that which takes place 
in schizogony in asexual parasites, but without sexual influence. The 
author does not partieularly favor the idea of parthenogenesis of ma- 
laria parasites: first, because parthenogenesis is not necessary to ex- 
plain reeurrenees, more improved methods of examination having dem- 
onstrated that there are usually a few asexual parasites present for long 
periods after clinical symptoms have ceased; second, because, in arti- 
ficial cultures in which only schizonts were present, pictures have been 
observed which resemble what has been considered to be parthenogenesis. 
The author does not feel prepared to state emphatically that partheno- 
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genesis does not take place, but he does not eonsider that the evidence 
is sufficient to warrant the statement that it does. 

(f) Eaflagellation of Gametes.—I£f we draw blood containing gametes 
and treat it in some manner as, for instance, by adding a little water or 
preferably a hemolytic fluid, so as to damage or partially or com- 
pletely dissolve the erythrocytes, the gametes quickly take on a new 
' activity. The microgametocyte, the male gamete, becomes round or 
oval, and if we observe favorable specimens we may note bulging and 
ameboid activity at the periphery. Within a very short time, a few 
minutes only, such a parasite will project long, thin threads of proto- 
plasm, usually from four to six in number, which lash about vigorously, 
moving the whole parasite, which whirls about. Sooner or later these 
threads break off and continue their movement. They are able to move 
rather rapidly through the plasma and are soon found at considerable 
distances from the parent parasite. After the several threads, now 
known as microgametes, have been thrown off, the microgametocyte dies 
and loses its normal staining reaction. The microgamete, if stained, 
is seen to contain a considerable filament of nuclear material, as well 
as the protoplasm. 

Under favorable conditions the microgamete comes in contact with a 
macrogamete, or female parasite; it has been observed to enter and 
apparently to be swallowed up by the latter. There is union of the 
nuclear elements of the two cells, and the fertilized macrogamete becomes 
a zygote. The zygote becomes actively ameboid and is capable of 
passing through narrow spaces. It also begins to grow rapidly. The 
process that we have just described may be observed up to this stage 
under the microscope, in suitably prepared material. It has not been 
followed beyond this, although in artificially cultivated material the 
author has observed zygotes as much as four days old still alive. The 
author has never made any great effort to cultivate this sexual cycle 
of the parasite nor is he familiar with any of the work performed by 
others with this object in view. There is no doubt that the sexual cycle 
of malaria parasites can be cultivated whenever suitable technic is em- 
ployed. 

(g) Sexual Development in Mosquitoes.—l£f blood containing gametes 
is drawn, under favorable circumstances, by certain species of Ano- 
pheles, the sexual activity just described takes place and goes on to 
completion. The fertilized zygote in the stomach of the mosquito passes 
by means of this increased ameboid activity through the stomach wall 
between the cells and lodges on the surface of the stomach. Just how 
it is held in place we do not know, but it seems to be fairly firmly at- 
tached. Here continued growth and development take place. A thin 
cyst is soon formed and the parasite is now called an oócyst. Its nucleus 
divides into a large number of daughter nuclei around each of which 
the protoplasm gathers, forming sporoblasts which are somewhat bound 
together. The nucleus of each sporoblast divides into a large number 
of small nuclei. These travel to the periphery and project somewhat. 
Finally they form very small spindle-shaped bodies, each consisting of 


a comparatively small amount of protoplasm and a nucleus. These 
are known as sporozoites. This development requires a period of from 
about fifteen to twenty-five days in mosquitoes kept under artificial 
conditions. The temperature at which they are kept has a great deal to 


do with the rate of development. They develop very slowly at low tem- 


peratures and very much more rapidly at high temperatures. 

When the period of full development has been reached, the odcyst 
ruptures, setting free into the eclom, or abdominal cavity, of the mos- 
quito a large number of sporozoites which are earried in some way, prob- 
ably by the circulatory system of the mosquito, to all parts of the insect. 
Some of them reach the salivary gland, which seems to be especially in- 
viting for them to collect in. In suitable preparations the sporozoites 
appear to be not only in the tubes of the glands but in the gland-cells 
themselves. Here they remain for quite a long time unless expelled 
by their host in drawing blood. It has not been definitely determined just 
how long they can live in the glands of the mosquito host, but it is quite 
certain that they may pass a dormant period, perhaps as long as the life 
of the mosquito itself. In the infected mosquito many cysts may de- 
velop, giving rise to a very heavy infection of the glands. On the other 
hand, the infection of the glands may be much lighter when only one or 
two or a few zygotes develop. 

(h) The Way in Which the Mosquitoes Inject Sporozoites.—The 
food of mosquitoes is not blood, as is generally supposed, but plant and 
fruit juices and vegetable material entirely. The male mosquitoes do 
not draw blood and the females do so only for purposes of reproduetion. 
Whenever the female mosquito reaches the stage of development at which 
she should produee eggs, eorresponding to puberty in higher animal life, 
there develops a desire or call for blood from which to grow eggs. Eggs 
will not develop in a mosquito fed only on the normal food. They will 
only develop after she has obtained animal protein. When this develop- 
ment has been reached and the desire or eall is present, the mosquito starts 
in search of a blood-meal and will draw blood from almost any animal she 
finds, including man. If she draws blood from a man whose blood hap- 
pens to contain malaria gametes, she becomes infected. After she ob- 
tains a blood-meal, the ova rapidly develop and sooner or later the pe- 
riod is reached at which she should deposit the eggs in a locality favor- 
able to their development. She usually goes to the same breeding-ground 
where she herself grew and deposits the batch of eges. 

Later there is another call for blood from which to develop another 
batch of eggs and she goes in search of blood again, usually in the same 
direction and to the same locality from which she obtained blood at first. 
If the period between the first feeding and the next feeding has been 
sufficiently long for the parasites to develop and produce sporozoites and 
for them to reach the salivary glands, she is now capable of transferring 
the infection to the individual from whom she draws blood. 

The blood-collecting organ, or bill, of the mosquito consists practically 
of a hollow needle. This needle is stuck into the skin, but in order to draw 
blood it is necessary that it should enter a small blood-vessel. Normally 
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the blood-vessels are so small that it is difficult to enter them. Nature 
has provided this and all other blood-sucking insects with a secretion of 
the salivary gland which causes dilatation of the blood-vessels, or hy- 
peremia. The mosquito first sticks her bill into the skin and then, by 
means of powerful muscles surrounding the salivary glands, forces 
some of the juice into the tissues. This causes dilatation of the vessels 
and usually the mosquito soon succeeds in entering a blood-vessel with 
her needle. Incidentally, if she has malaria sporozoites in her glands at 
the time, they are forced into the tissues and probably also into the blood- 
vessels, and the individual is infected. 

It may be interesting to note that once the bill is in the blood-vessel, 
the mosquito is able to draw blood not by sucking, as is generally sup- 
posed, but by swallowing it as it is carried into the esophagus by 
eapillary force. 

Sporozoites introduced into the blood or into the tissues are capable 
of attaching themselves to erythrocytes. Perhaps they penetrate them 
promptly, but at any rate, they soon assume a round or oval shape, re- 
sembling merozoites produced by schizogony. They now develop in the 
same manner in which asexual parasites do—segment, and give rise to 
merozoites which continue the process of schizogony. In this manner 
and in this manner only are malaria parasites carried from one individu- 
al to another. The process just described applies to all species of malaria 
` parasites. 

(i) Special Considerations.—After having described the malaria 
parasites in general, it will now be advantageous to take up special con- 
siderations of the different species. 

(1) The Tertian Parasite.—The merozoites of tertian parasites are 
about two microns in diameter. They cause rapid swelling of the host 
cell so that sometimes by the time the parasite is twenty-four hours old 
the cell is twice the diameter of normal cells. Not only does the cell 
enlarge but it becomes quite pale, apparently out of proportion to the 
enlargement. The paleness cannot be explained entirely by swelling. 
Speeimens stained with any of the modifieations of the Romanowsky 
stain show the presence of Schiiffner’s granules throughout the cell. 
These granules are not found in cells infected with any other malaria 
parasite. The parasite remains ring-shaped only a very short time, so 
that in praetieal examinations of ordinary blood preparations one seldom 
sees many rings. Ameboid activity begins early and is very marked. 
As soon as pigment is formed examination of suitable fresh blood prepara- 
tions shows that it is very actively motile. It is also strikingly fine com- 
pared with the pigment produced in either quartan or estivo-autumnal 
parasites. The full-grown parasite is as large as, and sometimes larger 
than, the normal erythrocyte. All stages of the development of the 
parasite may be seen in the peripheral circulation, but there are only 
a few rosettes and parasites present as eompared with the total number 
present in the organs and tissues in whieh the development is going on 
most extensively. The gametes are round or oval and their pigment is 
generally distributed throughout the protoplasm of the parasite. 
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(2) The Quartan Parasite—The merozoites of quartan parasites are 
perhaps slightly smaller than those of the tertian type and they remain 
ring-shaped eonsiderably longer. Usually a good many of them develop 
in from twenty-four to thirty-six hours in the form of bands aeross the 
erythrocyte, instead of showing the usual irregular shapes. In fact, 
the quartan never displays anything like the great irregularity of shape 
that is shown by the tertian. As the parasite develops the erythrocyte 
shrinks and its color intensifies. Pigment appears in from twenty-four 
to thirty hours and is coarser than in the tertian. It is also very much 
less active than in the tertian. The parasite matures in seventy-two 
hours and divides into not more than eight segments. All stages of the 
parasite appear in the peripheral circulation, but they become less 
numerous as they grow older. However, rosettes are frequently found 
in the peripheral blood. The gametes are round or oval and usually not 
numerous. 

(3) The Estivo-autumnal Parasite.—The youngest merozoites in most 
cases of estivo-autumnal parasites are very much smaller than those of 
tertian or quartan. They consist of a chromatin granule and a very 
small ring. Sometimes there are two chromatin granules. These rings 
are frequently so small they are overlooked, especially by those who are 
not well trained and have not good staining technie. Only these small 
ring forms and perhaps gametes are seen in the peripheral cireulation. 
These parasites, as they grow in artificial cultures, never reach more than 
about half the diameter of erythrocytes. In artifieial cultures they 
reach full maturity in from thirty-six to forty-eight hours, and they pro- 
duee apparently only about sixteen segments. "These parasites have ex- 
tremely little ameboid activity, whieh is believed to explain their dis- 
appearance from the circulation while they are small. Preparations 
made from half-grown or older parasites in artificial cultures, by placing 
a drop of the material containing them on a slide, covering it with a 
cover glass and then examining it under the microscope while pressing 
upon the cover glass, show that they are more resistant and unyielding 
to pressure than any of the other parasites. One gains the impression 
that they would not yield and mold their shape in order to pass through 
narrow places in the capillaries. The gametes are crescent-shaped and 
are to be found in the peripheral circulation. 

In other specimens of estivo-autumnal parasites the merozoites are as 
large as those of tertian, and frequently the ring of protoplasm is con- 
siderably thicker and heavier. The definite signet ring is not present to 
the same extent as it is in the first form of the estivo-autumnal type. 
A tendency to ameboid changes is shown, but usually the parasites dis- 
appear from the circulation before this is very marked. They spend 
from eight to twelve hours of their forty-eight hour life period in the 
peripheral circulation, and the balance of the time they are lodged in the 
capillaries of different organs and tissues. In artificial cultures para- 
sites do not show a great deal of ameboid change, and they finally develop 
to almost the diameter of the host cell. They often produce twenty-four 
or more merozoites in artificial cultures. This is the form which is gen- 
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erally called malignant tertian, the other one just described being eom- 
monly ealled quotidian. In artificial cultures the pigment is coarse and 
soon collects in a mass in some part of the parasite. The gametes are 
crescent-shaped and usually show very little of the remaining erythrocyte 
from which they developed. 

The differentiation of the different varieties of malaria parasites 
will be aided by reference to the colored plates (Plates I, II and III) 


and to Table 3, taken from Bass and Johns’ Laboratory Diagnosis: 


TABLE 3.—DIFFERENTIATION OF MALARIA PARASITES 


Schizonts in the pe- 
ripheral blood. 
Shape of gametocytes. 


Shape of outline of 
schizonts in periph- 
eral blood. 


Estivo-autumnal 


Rings only. 


Crescentic and 
oval. 

Rings. May have 
two chromatin 
granules. 


Tertian 


All sizes. 
Round or oval. 


Irregular after ring 
stage is passed. 


Quartan 


All sizes. 
Round or oval. 


Regular after ring 
shape is passed. 


Influence upon color of | Not changed. Faded, pale. Darker. Normal 
erythrocyte. red color inten- 
sified. 
Influence upon size of | Not changed. Enlarged. Reduced. 
erythrocyte. 
Pigment in schizonts | Medium to coarse. | Very fine. Coarse. 


and gametocytes. 
Schiiffner’s granules.* 
Number of segments in 
rosette. 
Period of asexual de- 
velopment. 


Often present. Not present. 
32. 8. 


48 hours. 72 hours. 


*Red-staining granules in the erythrocyte containing the parasite. 


B. The Distribution of Malaria Parasites in the Body.—1t is gen- 
erally supposed that malaria parasites are distributed in the circulating 
blood. It is true that there are some parasites present in the blood of 
almost all individuals who are infected but, as a matter of fact, these are 
either overflow parasites or those which have escaped from the capillaries 
temporarily as a result of ameboid activity or because of their small 
size or special form, as, for instance, in the case of the estivo-autumnal 
gamete. Probably the bone-marrow contains more malaria parasites than 
any other part of the body, in ordinary cases; the spleen comes next, the 
liver perhaps next and then come such organs as the brain, gastro- 
intestinal canal, hematopoietic glands, ete. In pernicious malaria the 
number of parasites present in vital organs and tissues is frequently 
enormous. In many such cases even the capillaries of the skin con- 
tain large numbers. The pigment held in the capillaries of the skin is 
sometimes sufficient to give a pigmented or brownish yellow appear- 
ance. 

C. The Cultivation of Malaria Plasmodia.—The first successful cul- 
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tivation of malaria plasmodia in vitro was announced by Bass” in 1911. 
The technic was not given and, as a matter of fact, only partial success 
had been attained. In 1912 Bass and Johns? published the technie, and 
in September, 1912, exhibited cultures of plasmodia at the International 
Congress of Hygiene and Demography in Washington. These were 
observed by hundreds of seientists from different parts of the world and 
recognized by all familiar with malaria plasmodia to be genuine and to 
represent every stage of reproduction of the parasite by schizogony. 
A still more complete deseription of the teehnie, in whieh every detail 
was eovered, was published by Bass? in 1914. 


Fic. 6.—APPARATUS UsEp IN CULTIVATION OF MALARIA Parasites. (Bass, American 
Journal of Tropieal Diseases.) 


Sinee the author's first publieation of the teehnie, malaria plasmodia 
have been eultivated by different workers in almost every eivilized 
country. They have been grown only in human blood. Success depends 
upon the presence of a suitable quantity of dextrose in the culture. So 
far as the author is informed, no successful cultivation has been ac- 
complished without the use of the dextrose. 

The following is the original technic, taken from the American Jour- 
nal of Tropical Diseases and Preventive Medicine (1914, i, No. 8, 546). 


* Apparatus and Materials Reqwired.—One generation of parasites 
may be grown with very simple technie, but they are destroyed soon after 
segmentation, and often just before, by the leukocytes in the blood from 
the patient. The apparatus needed for the cultivation of one generation 
only of parasites are the following: 

“1. Syringe and needle. An all-glass syringe, capacity 20 c.c. (or 
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10 e.e.), graduated, is convenient for this purpose. Syringes with rub- 
ber, leather or cotton plungers, washers, connections, etc., are not ser- 
vieeable because they cannot be easily eleaned after being used, and 
when they are sterilized they give off substances which are harmful to 
malarial plasmodia. A coarse needle is necessary because strong force 
or strong suetion so alters the cells (or parasites) that the parasites die 
in a short time. Such a needle is also desirable to avoid leaking and 
bubbling of air into the syringe and to facilitate taking blood into it and 
expelling it from the syringe. 

‘2. Defibrinating tube. Tubes 2145 em. in diameter and of whatever 
length will be accommodated by the centrifuge (if a centrifuge is to be 


Fic, 7.—DrFFERENT Forms or MarnERiA Cur.TURES, (Bass, American Journal of 
Tropical Diseases.) 


used) are appropriate. This tube is plugged with a cotton plug having 
a plain glass rod (0.5 em. diameter) running through it and extending 
to the bottom. A glass tube may be substituted for the glass rod, in 
whieh ease the outer end is eonneeted to a needle by means of a short 
rubber tube (Fig. 1, 3). More recently this rubber connection has been 
dispensed with and the needle (barrel without any shoulder) is welded 
into the tubing. Platino-iridium needles are necessary for this purpose. 
Blood is eolleeted direetly into the defibrinating tube by stieking the 
needle into a distended vein. 

**8. Culture tubes not less than 1.25 em. in diameter by 12.5 em. 
deep. 

4 Graduated pipet, 1 c.c. graduated in hundredths. 

“5. Dextrose (Merek's) 50 per cent. solution in water. This should 
be sterilized at 100° C. on three consecutive days. | 

“6, Capillary pipets. Glass tubing 0.5 to 0.6 em. in diameter is 
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the proper size from which to make these pipets. The capillary should 
be rather coarse since fine capillaries are destructive to malarial plas- 
modia. The large end of these pipets should be plugged with cotton 
before sterilizing. 

“7. Rubber bulb. This should be of the best quality and fit the 
pipets well The delieate uses to whieh the pipets are placed require 
perfectly fitting bulbs. 

“8, Incubator regulated to a temperature of 40? C. It is possible to 
use an incubator running as low as 38? C., and in fact, often the para- 
sites grow fairly well at 37? C. 

**The following apparatus will be required if more than one genera- 
tion of parasites is to be grown, or if it is desired to avoid the dead para- 
sites which are present in the deeper layers of cultures containing a 
thick column of cells. 

“9, Centrifuge, speed 800 to 2000 r. p. m. Higher speed centrifuges 
are likely to be destructive to the parasites or at least to cause such 
changes in the cells as to disfavor their growth. 

**10. Culture tubes 1.25 em. by 12.5 em., with flat bottom or with 
disk of pure white filter paper supported 1.25 em. or more from the 
bottom of the tube by a piece of glass tubing. The latter should be cut 
straight across and should fit the culture tube fairly closely. 

**11. Plain pipets, capacity 5 to 20 c.c. These pipets should be 
plugged with cotton before sterilizing and the small end (large capillary ) 
should remain hermetically sealed until it is to be used. They are not 
used a second time. 

‘12. Rubber tube 50 em. long, mouth piece and pinch cock. This 
tube should be of proper size to fit the neck of the large pipets just 
described. 

**'The syringes, tubes and pipets must be sterilized in the dry sterilizer. 
A few drops of water in a tube in which blood containing plas- 
modia is placed will usually cause the death of the parasites. The 
dry sterilization must not be carried to the extent of scorching the cotton 
plugs, for the smoke that condenses on the inner surfaces of the tubes 
is sufficient to kill all the parasites in a culture. 

“Technic for Cultivating One Generation Only of Parasites.—Blood 


is collected from the patient's vein at the bend of the elbow. If drawn 


with the syringe it is expelled directly into the defibrinating tube. The 
latter should be tilted to one side and care should be taken to avoid 
unnecessary exposure of the blood to the air. In either ease, 1/10 e.c. of 
the 50 per cent. solution of dextrose for each 10 cubic centimeters of blood 
to be taken is placed in the defibrinating tube before the blood is drawn. 
Defibrination is effected by gently stirring or whipping with the rod or 
tube which extends through the cotton plug. The whipping in of air, 
causing bubbles, must be avoided. The plug and rod may now be re- 
placed by a plug from another tube of the same size. 

““This defibrinated dextrose blood containing malarial plasmodia 
may be transferred to other tubes or incubated in the original tube. In 
any event the column of blood must be 2.5 to 5 em. deep. This gives a 
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column of serum 1.25 to 2.5 em. deep above the cells and parasites when 
the latter have settled. Supernatant serum more than 2.5 em. deep has 
no advantage. When this is less than 1.25 em. deep the parasites often 
die before segmentation oceurs. We have occasionally seen perfect 
segmentation, however, under 0.6 em. of serum. 

“The parasites live and develop at the top of the column of precipi- 
tated cells in a layer varying in thickness from 0.05 to 0.1 em. All para- 
sites beneath this layer die in from two to twenty hours; the time de- 
pends upon factors which have not been determined. Some grow con- 
siderably before they die and we have occasionally seen small ring forms 
attain over half the full adult size in the deep part of the cell mass. 
When parasites die in these deep cells the central clear space in the small 
ring closes, or if the parasite is older the irregular projections, pseudo- 
podia, are withdrawn. If pigment is present it loses its motility. The 
protoplasm gradually shrinks, losing its staining reaction, and finally 
only the nuclear chromatin granule remains. This also stains poorly. In 
the instance of very small parasites often the red blood-cell shows little 
or no evidence of the previous presence of the parasite. This suggests 
the possibility that the young parasite had not yet entered the cell sub- 
stance. 

"The parasites in the thin layer at the top of the column of cells 
develop and may be examined at any time by drawing a small quantity 
of cells from this layer by means of a capillary pipette. Some con- 
siderable practice is required in order to do this without drawing cells 
and dead parasites from just beneath this layer. The pipet may be 
passed through a flame to sterilize it on the outside, but it must be 
allowed to cool thoroughly before it is used, since, in our experience, 
a temperature of 45° to 50° C. kills the parasites in a very short time. 

‘‘ Such a temperature also alters the red blood-cells in some way so 
that they are rendered permeable to the surrounding serum, and this 
effect is destructive to the parasites. Great care must be taken in 
handling tubes containing cultures to keep them in an upright position. 
Tilting to the side results in burying and killing the living parasites 
in the thin layer at the top of the column of cells. With sufficient care 
a sample may be removed from the culture and the tube be returned 
to the ineubator without killing the parasites. This may sometimes be 
repeated several times. 

“Technic for Cultivating More Than One Generation of Parasites. 
—If more than one generation of plasmodia is to be cultivated, it is 
necessary to remove the leukocytes at the time the culture is made in 
order to avoid destruction of the parasites by them at the time of seg- 
mentation. The infected blood from the patient is centrifugalized 
sufficiently to force the leukocytes to the surface of the cells. The length 
of time necessary to centrifugalize varies with the speed, length of arm, 
ete., of the particular centrifuge used and should be determined by 
experiment. Unnecessary centrifugalization should be avoided. 

‘The supernatant serum is drawn off and put in culture tubes. The 


column of serum in each should be 1.25 to 2.5 em. deep. Cells and 
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plasmodia are carefully drawn from about the middle of the centri- 
fugalized cells and planted at the bottom of the serum in the culture 
tubes. Flat-bottom tubes are an advantage. 1/10 to 2/10 c.c. of cells 
in a half-inch tube make the thickest layer in which it is possible to get 
a homogeneous growth of parasites. 

**We have been able to secure growth of all the parasites in about 
twiee this quantity of cells in a 1.25 em. tube by employing tubes with 
a paper shelf suspended in them. "They are filled with serum to at least 
1.25 em. above the level of the support for the paper disk. The disk 
is then carefully tucked in place, after which the cells are placed on 
it. 

** We have obtained even more satisfactory results with tubes filled 
1.25 em. deep, or more, with freshly prepared human plasma. These 
are conveniently prepared by placing 1.25 to 2.5 em. of blood, imme- 
diately after it is drawn, in culture tubes and centrifugalizing to throw 
the cells to the bottom before coagulation takes place. By continuing 
centrifugalization until after coagulation oceurs, a flatter surface is 
secured for the plasma than if it is discontinued before this time. In 
such plasma bottom tubes 1.25 em. of fresh dextrose serum is placed 
and then cells and parasites from the centrifugalized and defibrinated 
dextrose blood are carefully distributed over the surface of the plasma. 
We have sometimes obtained in these tubes a layer of live parasites ap- 
proximately 0.25 em. thick. 

‘‘ Parasites in such leukocyte-free cultures develop, segment, and most 
of the merozoites enter new red blood-cells. These young parasites de- 
velop in the same manner as the first generation and sometimes reach 
the stage of segmentation. In fact, we have in one instance observed 
the development of three successive generations in such a culture. More 
often, however, the parasites begin to die out after the first segmenta- 
tion and especially after the second. We have not been able to deter- 
mine exactly the cause of this. In order to perpetuate the culture it is 
necessary to transfer a portion of the cells and parasites to a recently 
prepared tube containing fresh cells and serum. It is convenient to 
place the fresh serum in the culture tube and to take up in a large 
capillary pipet a portion of the cells and parasites of the culture and 
then about five times the amount of fresh cells. These are mixed in the 
pipet (avoid air) and then carefully spread on the surface of the 
plasma, paper shelf, or bottom of the tube, according to the particular 
kind of culture tube used. The transplantation should be done within 
four or five hours of the time of maximum segmentation and therefore 
approximately every forty-eight hours for tertian and estivo-autumnal 
parasites. 

“It often occurs that with each successive transplant fewer parasites 
survive than in the previous one, and finally the culture is lost. In fact, 
there is little or no*increase in the number of parasites in the body of 
man in most instances. Actually not more than one merozoite out of 
every fifteen to thirty survives. With the most exact technic we have se- 
cured a fifth generation containing many more parasites than the first, 
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and there is good reason to believe that with sufficiently exact manipula- 
tions it will be possible to continue the cultures indefinitely." 


The only essential change which has been made in the requirements 
given above are that further experienee has shown that the plasmodia 
grow as well at 37? C. as at higher temperatures, except that possibly 
they grow a little more rapidly at higher temperatures, and that it is 
not necessary to remove the leukocytes by centrifugalization, in order 
to grow more than one generation. 

D. The Distribution of Malaria Parasites Outside of the Body.— 
There is only one place in the world in which malaria parasites live 
in nature outside of the body of man and that is in certain favorable 
species of mosquitoes. 

E. Modes of Conveyance.—Many investigators have succeeded in 
transmitting malaria by taking the blood from an individual who has 
malaria and injecting it into another individual. Successful inocula- 
tions have been made both by the intravenous and the subcutaneous 
routes. : 

Hereditary transmission does not take place. There have been a few 
instanees in which malaria has been reported in very young babies, 
but in few if any of them could the question of postnatal infection 
be ruled out. The majority of observers at the present time agree that 
prenatal infection does not take place. When we recall the structure 


“and arrangement of the barriers that it would be necessary for the 


parasites to pass, it does not seem at all reasonable that infection could 
take place in this way. 

(a) Malaria Carriers as a Source of Infection —The term ‘‘malaria 
earrier’’ is usually applied to persons who have malaria parasites in 
their blood but who do not show active clinical symptoms. Of course 
a person with clinical symptoms is also a carrier of malaria and likely 
to be a source of infection. Persons who have latent malaria and who 
perhaps have never shown any recognized symptoms may also be sources 
of infection. 

The importance of malaria carriers in the transmission of malaria 
and in its eontrol has not been, as a rule, fully appreciated. It is sur- 
prising, in a locality where malaria prevails to any considerable extent, 
to note how many people who have not had recognized clinical symptoms 
of malaria will be found upon blood examination to have malaria para- 
sites. In our Bolivar County experience, which is perhaps the most 
extensive investigation along this line that has ever been made, out of 
18,782 persons who claimed not to have had attacks of malaria or evi- 
dences of attacks during the previous twelve months, 15.93 per cent. 
were found, upon the first examination made of their blood, to have 
malaria parasites. Out of the total 31,459 persons in an area of 325 
square miles in Bolivar County whose blood was examined, 21.18 per 
cent. were found, upon first examination, to have malaria parasites. Not 
more than 10 per eent. of these were actually siek of malaria at the 
time. It is found, therefore, that in this loeality, whieh is believed to be 
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representative of the malaria section of the Mississippi Delta, 21.18 per 
cent. of the entire population are potential malaria carriers. In fact, 
it is very certain that repeated examinations would have revealed con- 
siderably more infected persons and would have considerably raised 
the percentage of the population found to be malaria carriers. 

Not all carriers have gametes in their blood at all times, and there- 
fore not all are sources of infection to mosquitoes at any given time. 
They are, however, potential sources of infection and must be con- 
sidered as such. If a man has one malaria parasite in his blood he may 
later have gametes in sufficient numbers to infect mosquitoes, 

Improper treatment is largely responsible for the large number of 
carriers to be found in any malarious locality. Small doses of quinin 
not only do not disinfect the infected individual but they tend to in- 
crease the production of gametes. The use of chill tonics and drugs 
containing small quantities of quinin is very extensive in malarious 
regions. These seldom disinfect those who take them, but transform 
them from persons sick of malaria to unrecognized malaria carriers, 
and in all probability actually increase the amount of transmission of 
malaria which takes place. 

The importance of disinfecting malaria carriers and thereby reducing 
transmission is the basis of one method of malaria control. There is a 
difference of opinion as to the probable value of this method, but in 
the author’s judgment it is by far the most promising method at the 
present time. It is true that it should always be combined with such' 
mosquito control as is practical, but up to the present time extensive 
malaria control by control of mosquitoes has not been accomplished 
except at a cost which would prohibit its application in extensive 
areas. 

(b) The Dissemination of Malaria by Mosquitoes.—Malaria is carried 
from one individual to another by mosquitoes and in this way only. If 
there were no mosquitoes there would be no transmission of malaria. 
Not all species of mosquitoes are capable of serving as hosts for malaria 
parasites. All of the malaria transmitters so far identified belong to 
the sub-family Anopheline. Deaderick and Thompson” give the fol- 
lowing list of Anopheline which have been determined with more or 
less certainty to be malaria carriers: 


Anopheles annulipes. Anopheles tarsimaculata. 
Anopheles bifurcatus. Anopheles vincenti. 
Anopheles cohesa. Cellia albimanus. 
Anopheles crucians. Cellia argyrotarsus. 
Anopheles farauti. Celia pharoensis. 
Anopheles formosænsis. Cycloleppteron grabhamit. 
Anopheles maculipennis. Myzomyia christophersi. 
Anopheles martini. Myzomyia culicifacies. 
Anopheles pseudopunctipennis. Myzomyia funesta. 
Anopheles pursatt. Myzomyia hispaniola. 


Anopheles quadrimaculatus, Myzomyia ludlown. 
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Myzomyia lutzi. Nyssorhynchus annulipes. 
Myzomyia picta. Nyssorhynchus jamesii. 
Myzomyia rosii. Nyssorhynchus maculatus. 
Myzomyia turkhudi. Nyssorhynchus maculipalpis. 
Myzorhynchus barbirostris. Nyssorhynchus stephensii. 
Myzorhynchus coustani. Nyssorhynchus theobaldi. 
Myzorhynchus fuliginosus. Nyssorhynchus willmori. 
Myzorhynchus paludis. Pyretophorus chaudoyei. 
Myzorhynchus sinensis. Pyretophorus costalis. 
Myzorhynchus umbrosus. . Pyretophorus jeyporensis. 
Myzorhynchus ziemanni. Pyretophorus superpictus. 


Of the mosquitoes that may serve as hosts for malaria parasites, not all 
are equally efficient. Not only is this true, but the habits of some of 
those that are easily infected under experimental conditions are such 
that they are not likely to be a considerable source of transmission. Some 
of the wilder species, although perhaps more easily infected, are not as 
likely to be a means of transmission as other species not so easily in- 
fected but more domestic and more likely to feed upon human beings. 

(1) Breeding-places.—Different species of Anopheles have quite dif- 
ferent breeding habits, but most of them require fairly clean water. 
They also require more or less protection by vegetation, such as grass, 
weeds, brush and trees. Deaderick and Thompson say: 

** Ground water appearing at the surface is especially suitable. Pools 
of at least some degree of permanence are preferable to those which might 
dry before the aquatic stage of the insect is completed. Natural ae- 
cumulations of water more often contain Anopheles larve than do artifi- 
cial collections. Pools, ponds, swamps, inlets of lakes, and of small, 
slowly flowing streams, ditches along roadsides, canals, borrow pits along 
railroads and levees, and rice fields are common breeding-places. Water 
contained in the tracks of animals may harbor larve. 

‘When water is scarce, as during the dry season, anopheline larve 
may be found in tubs, barrels, buckets, bottles, cisterns, molluse and 
cocoanut shells, in water retained by the leaves and stalks of tropic 
plants, or even within vases in dwellings, although these locations are to 
be regarded as places of necessity and not of choice."' 

The eggs of Anopheles are deposited singly on the surface of the water 
or at the edge of some floating trash or débris. They vary in the length 
of time required to hatch, depending upon the temperature and per- 
haps upon other influences, but they may hatch in from two to four days 
under favorable conditions. 

(2) Identification of Anopheles Larva.—1t is not considered within 
the scope of this section to enter extensively into the description and 
identification of Anopheles in their different stages. It will be suffi- 
cient to say that Anopheles larve may be recognized for all practical 
purposes by their resting position in water. They remain parallel to 
the surface of the water, whereas the larve of all other species of mos- 
quitoes rest at a considerable angle to the surface of the water. The 
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Fic. 8.—RESTING POSITIONS or Larva. 
a, Culex; b, Anopheles. 


larval stage lasts from twelve to fourteen days under favorable climatic 
conditions. In colder climates and during the cold season the larval 
stage may last many weeks. It has been demonstrated by Griffitts and 
others that Anopheles can pass the winter in the larval stage." This, 
no doubt, is an important source of the first mosquitoes following the 
eold season. Whether many adults pass the winter is open to question. 
It is quite certain that a very small proportion of those alive at the 
beginning of the winter survive. 

The duration of the pupal stage ‘may be from about two to four 
days under favorable conditions. The pups are also quite resistant to 
cold. From the pupa the full-grown imago emerges and after remaining 
for a very short time flies away. 

(3) Identification of Adult Anopheles.—For all practical purposes 
Anopheles may be differentiated from all other species of mosquitoes by 
their position when resting on a wall. The proboscis, head, thorax and 
abdomen are in the same line and form quite an angle with the surface 
upon which the insect rests. In some species almost a right angle is 
formed. This is in contrast to all other species. The chief malaria ear- 
riers of the United States are Anopheles quadrimaculatus, Anopheles 
maculipennis and Anopheles crucians. King '? has shown that Anopheles 
punctipennis is also a host of malaria parasites. 

(4) Flight Habits of Anopheles.—LePrinee has probably made the 
most extensive investigations of the flight habits of the malaria-bearing 
mosquitoes. Experiments were conducted in Panama ? in which Anophe- 
les were marked by spraying them with a solution of eosin and then 
liberating them. Collections were made during the following several 
days and the mosquitoes collected were examined for the presence of the 
dye. Forty stained specimens were recovered at a distance varying from 
1200 to 6250 feet from the liberation station. Five specimens were cap- 
tured at the greater distance. 

LePrince and Griffitts * made numerous investigations of the flight 
habits of Anopheles quadrimaculatus in South Carolina, employing the 
same method of identifieation that was followed in the Panama studies. 
These observations show that under certain conditions at least, Anopheles 
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quadrimaculatus will fly as far as one mile from the point of liberation. 
In one observation where the production at the breeding-plaee was con- 
siderably less, the greatest distanee over which flight was found to have 
taken place was approximately half a mile. In one test the marked 
specimens flew a distance of 3090 feet, 800 feet of which was over a river, 
in returning to the cabin in which they were first captured. 

It is noteworthy that out of 270 Anopheles quadrimaculatus that 
were liberated at a distance of 3090 feet from the place where they were 
captured, two of them were recaptured in the same cabin within seventy- 
two hours after their liberation. This not only has significance as to 
the distanee over whieh mosquitoes fly, but also emphasizes the idea of 
their tendency to return to the house from which they eame. The 
author eonsiders this an extremely important feature of malaria trans- 
mission that has perhaps been somewhat overlooked. Not only do mos- 
quitoes tend to return to the same breeding-ground where they were 
bred, after securing a blood-meal, but there is also a tendeney for them 
to return to the same feeding-ground after ova-position. For this rea- 
son, especially in rural communities, a malaria carrier in a given house 
is mueh more likely to be a source of infection to persons living in the 
same house than he is to others living in the community. 

The distance over which Anopheles may fly under exceptional eir- 
cumstances is not as important as the distance over which they actually 
fly under ordinary conditions in sufficient numbers to be likely to trans- 
mit malaria. Generally they do not fly over clear ground for as long 
distances as they do over ground where they are protected more or less 
by a growth of trees or rank vegetation. Being swamp or jungle species 
most of them do not venture great distances away from such protection 
from their natural enemies as is afforded by a dense growth of vegeta- 
tion. Anopheles will follow a hedge row or a lead of trees for much 
longer distances than they will fly over clear ground. In the rural farm- 
ing section, crops, such as corn and cotton, frequently offer favorable 
protection and leads for mosquitoes to reach residences situated so far 
from their breeding-ground that they would not reach them otherwise. 

(5) Length of Life of Mosquitoes.—No doubt the longevity of differ- 
ent species of mosquitoes varies greatly and there is also no doubt that 
there is a great variation in the length of time mosquitoes of the same 
species live under variable conditions. Many species are known to pass 
the winter in either a hibernating or an inactive condition. The manner 
in which the active processes are minimized and the length of life greatly 
prolonged by special influences is indicated by an observation of Mitz- 
main *® in which it was found that gravid females did not deposit eggs 
as long as they were kept at temperatures of from 45? to 12.5? C. In 
another experiment some eggs were laid at temperatures ranging be- 
tween 13.5? C. and 16.5? C. At warmer temperatures the life processes 
are much more active and no doubt the life of the insect is much shorter. 
When mosquitoes are kept under artificial conditions in the laboratory, 
the mortality is very high. A large part of them live only a few days. 
One eannot conclude, however, from this that the duration of life of 
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Anopheles in nature is so short. It is a fact, however, that whenever 
mosquito-breeding is stopped in a locality where the insects are abundant, 
it takes only a week or two for a marked reduction to be noticeable. : 
The average length of life of Anopheles must therefore vary greatly 
from about two or three weeks under some conditions up to at least three 
or four months under winter eonditions. It must be understood, how- 
ever, that of the large number alive at the beginning of the winter, 
only a very small proportion survive to the next warm season. 

F. Types of Infection.—In simple tertian infection there may be 
one crop of parasites segmenting on one day and another crop segmenting 
on the alternate day, giving rise to quotidian fever. This is properly 
called double tertian infection. The most frequent type of infection, 
however, is single tertian in whieh there is only one crop of parasites, 
giving rise to tertian fever. 

In quartan malaria there may be one, two or three crops of parasites, 
giving rise to quartan fever, or to quotidian on two days followed by an 
intermission of one day, or there may be three crops of parasites, giving 
rise to quotidian fever. The tendency to reproduce by crops is not so 
marked in the estivo-autumnal type; in heavy infection, especially, there 
are sufficient parasites reproducing at all times to give rise to continued 
fever without intermission. 

In addition to these various types of pure infection, there may be 
mixed infections of two or three different species. It happens very 
frequently in localities where two species of malaria parasites are preva- 
lent that an individual may be infected with both. It often occurs that 
an individual may have tertian infection during the spring and early 
summer and estivo-autumnal in the fall and winter. It is not common, 
but occasionally happens that gametes of both may be found simultane- 
ously in the blood of an individual. One may sometimes find a few 
crescents in the blood of cases where all the schizonts found are ter- 
‘tian. Usually in cases of mixed infection one parasitic form predomi- 
nates and determines the clinical picture. 

Symptomatology.—CuinicaL History.—Period of Incubation: Symp- 
toms of Incubation Period.—The period of incubation is necessarily in- 
fluenced very greatly by the number of -sporozoites introduced. For 
instance, the length of time required for sufficient multiplication to give 
rise to clinical symptoms would be very much longer where the in- 
dividual had been bitten by only one infected mosquito than in another 
instance in which he had been bitten by many, each one introducing a 
number of sporozoites. It is conceivable that clinical symptoms might 
possibly develop after forty-eight or seventy-two hours, according to the 
species of malaria parasite, provided an enormous number of infected 
mosquitoes fed upon the individual. Barber !* reported two cases in which 
the first rise of temperature occurred from fourteen to seventeen days 
after experimental inoculation by infected mosquitoes. These were 
Anopheles rossi infected with estivo-autumnal parasites. Mitzmain," ex. 
perimenting with Anopheles punctipennis infected with tertian para- 
sites, allowed from one to four mosquitoes to bite each of seventeen dif- 
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ferent persons. 


malaria is shown in his table, reproduced below (Table 4). 
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The ineubation period in the fourteen who developed 


TABLE 4.—LeNcTH oF Time Eacu Person Was BITTEN AND INCUBATION 


Perion REsurTING. (Mitzmain) 
Date Infected Anopheles punctipennis Applied |Incuba- 
When Volunteer Period 
Batten, No.18 | No.23 | No.24 | No.25 | Days) 
1916 
FebMa7 IHA E Hn 1 minute | 45 seconds | 45 seconds | 40 seconds 15 
sg ICO DN Sad as re Complete | Complete | ......... 14 
mee EI Ll soiree |ounarike eR 40 seconds | 1 minute 13 
Peer. DUH3D/GS|TUAm T... T IL. 30 seconds | 40 seconds 14 
BEBO NMEAM: ERES ash Geslueseltixdéeenme 1 minute 45 seconds | 14 
so RERO uH HS E ERE STRE 30 seconds | 80 seconds 15 
BECOIBDTSES TZ ON. OE etate 1 minute DI HR 15 
NESS MENTIRA 3225 55i. 40 seconds | 1 minute | ......... 13 
Io nWDSSsbsC. eds. 40 seconds | 30 seconds | ......... 13 
MR AEC DWN S eu. heceneec ANTT COSS IN CREER SLM Moe 16 
FEED hed Sn a aS SR PEU 1 minute 1 minute: jq SG 14 
BP SDCOBIO resa 2st 06 Complete | Complete | ......... 13 
TUES Ba OG A Ra Sus roa ll. css es SBsaconds. 17. «os ad ULT 19 
ERU EE OLI Sl rm em ren Tmimnute" [oe ee ee 18 
coy ZO AES Bel IR Iss BO.scoonds | e? ^2 POM ea nea ee Neg. 
S RA E E A T A | aree teninta. 41.5 Son a RN Neg 
EEUU EPA ncs bane uni 20 SQCODOS | s oso cesa EE Neg 


On the basis of blood inoculations, Marchiafava and Bignami’ esti- 
mated the incubation period to be from eleven to eighteen days. 

Mannaberg * deseribes an observation made by Sorel in which eight- 
een men developed malaria in from seven to nine days after their first 
exposure to natural infection. It seems that they were exposed to very 
heavy infection, which would furnish an explanation for the fact that 
the ineubation pérlad was somewhat shorter than that observed by others. 
With referenee to the duration of the ineubation in experimentally pro- 
duced malaria, Mannaberg * says: ‘‘Quartan fever shows, in five cases, 
ineubation periods of from 11 to 18 days; the average, thoretaret is 13.4 
days. Tertian fever shows, in seven cases, incubation periods of from 6 
to 21 days; the average is, therefore, 11 days. Seven cases with parasites 
of the second group (ameboid, with and without crescents) show fluctua- 
tions between 3 and 14 days; the average is, therefore, 6.5 days. In two 
cases showing crescents without (probably with small numbers of) ame- 
boid parasites, the incubation period was 13 to 15 days, the average be- 
ing, therefore, 14.”’ 

The data available leads the author to set the limits for the vast ma- 
jority of all cases of natural infection at from 6 to 21 days. It is quite 
possible that in rare instances it may last much longer than that, and in 
fact persons may become infected and carry their infection for months 
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without ever showing recognized clinical evidence. It is possible that 
individuals who have so much resistance as to make this possible may 
finally eliminate the infection without ever having shown any clinical 
signs. It would even be possible for such an infection to exist and yet 
no parasites be found upon blood examination, because of the small 
number present at the time of examination. This view is especially 
supported by the observation that in loealities where malaria is very 
prevalent blood examinations frequently prove eonsiderable numbers of 
persons to have parasites in their blood who are not sick at the time 
and who have not had any evidence of malaria, so far as they know. 
Many of these carriers of light infection finally lose their infection 
without ever having clinical evidence of its presence and without under- 
going any treatment whatever. 

Usually there are no recognized symptoms during the incubation 
period. It does happen, however, that the patient may have one paroxysm 
of chills and fever, and sometimes two, before any malaria parasites are 
found in the peripheral blood. Frequently the first paroxysm is con- 
siderably milder than those following it. Although it is not possible 
to make a certain diagnosis of malaria until malaria parasites are dem- 
onstrated, there is no doubt that the one or two paroxysms which some- 
times occur before parasites are demontsrated are a part of the disease 
and ean therefore hardly be included in the incubation period. In those 
cases which do not develop clinical symptoms early, or at all, there 
are of course no recognized symptoms of the incubation period. There 
is no doubt that the infection has a definite systemic effect. It may, 
however, be so slight that it is not recognized by the individual, nor 
could it be recognized in many instances by a most careful medical 
examination. 

Mode of Onset and Symptoms during Progress of Disease.—The great 
variation in the symptoms of malaria can best be appreciated if we 
look upon it as an infection by parasites and not as a disease. It is 
simply a ease of the presence of parasites in the blood and especially in 
certain organs and tissues of the body. The reproduction of these para- 
sites is controlled to a large extent by the resistance of the individual. 
The resistance may, in some instances, be sufficient to destroy all the 
parasites and to prevent the production of sufficient numbers to give 
rise to any clinical symptoms. On the other hand, the resistance may 
be very poor, so that the parasites are able to reproduce at a rapid 
rate. A certain amount of restraint, however, is probably always pres- 
ent. Some infected individuals never develop clinical symptoms, as has 
already been stated. Whenever attacks develop, however, the onset is 
usually rather sudden. The patient may experience a certain amount 
of malaise, headache, ete., for an hour or two before the onset of the 
ehill. 

The chill is the most frequent symptom of the onset of an attack 
of malaria, although it is sometimes absent. It is less likely to occur in 
young children than in older persons. The chills of malaria almost 
always oeeur during the day, but the first one may sometimes occur at 
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night. Such a night attack generally comes before 8 or 9 p.m, and after 
4 A.M. The first chill is usually lighter than those which occur later, 
but sometimes it is quite severe. The duration of the chill is also ex- 
tremely variable but usually lasts from a few minutes to half an hour 
or sometimes a little longer. 

Severe headache and general aching, especially in the back and 
limbs, set in during the chill if they are not already present. These 
symptoms increase with the fever until the maximum temperature is 
reached. When the fever ‘‘sweats off,’’ as it generally does, the aching 
usually goes with it. 

Nausea and vomiting are common symptoms of the onset of a 
malarial paroxysm and often continue during the height of the fever. 

Convulsions not infrequently occur at the onset and during a malarial 
paroxysm in children, especially when it is accompanied by very high 
fever. 

The temperature begins to rise at the time the chill sets in, or some- 
times from a few minutes to an hour earlier. During the chill the rectal 
temperature usually shows an elevation of two or three degrees. The 
temperature reaches its maximum within an hour or two after the 
onset of the chill and lasts from an hour or two to several hours in dif- 
ferent individuals. Malaria is a disease characterized by high tempera- 
ture, although in many instances it does not rise very high. Tempera- 
tures of 104° and 105? F. (40° and 40.6? C.) are the common maximum 
in ordinary intermittent malaria. Temperatures of 106° or 107? F. 
(41.1? or 41.7? C.) have been observed, although, of course, they last for 
only a short period of time. The fever usually lasts from two or three 
to six, eight or ten hours and then begins to subside rapidly with the 
onset of the sweating stage. 

A decline in the elevation of temperature marks the beginning of the 
sweating stage. The patient becomes quiet and usually goes to sleep. 
Profuse perspiration usually lasts for an hour or more, and finally the 
temperature reaches approximately normal. The patient soon feels fairly 
well except that he is somewhat weakened and ‘‘used up" from the 
paroxysm. In most cases the patient continues to feel better until the 
onset of another paroxysm. 

In simple tertian malaria the paroxysm characterized by chill and 
high fever lasts for from one to several hours. The symptoms rapidly 
subside, usually giving way to profuse perspiration. It seldom occurs 
that the temperature does not return to the normal before or during 
the night following the attack. The patient feels fairly well, except 
for the weakness and depression due to the paroxysm, until about 
forty-eight hours after the onset of the first paroxysm. Another attack 
of chills and fever occurs, usually beginning at almost exactly the same 
time of day and running about the same course, except that in persons 
whose resistance is not strong there is a tendency for the paroxysms 
to be more severe. In persons who are controlling the infection, or 
eliminating it, the onset of the paroxysms tends to occur later each 
time. On the other hand, in those who are not putting up a good fight, 
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the tendeney is for each subsequent paroxysm to set in earlier than the 
preceding one. In simple tertian malaria where only one crop of para- 
sites is present, giving rise to tertian chills and fever, these attacks occur 
with great regularity every other day indefinitely, if not influenced by 


treatment, by the resistance of the patient or by some other factor. In 
the instance of two crops of malaria parasites segmenting on alternate 
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Fic. 9.— TEMPERATURE CHART OF SINGLE TERTIAN INFECTION. 


days, chills and fever occur every day instead of every other day. ,The 
tendency is, however, for the paroxysm produced by each crop to oceur 
at the same time of day as that produced by the other. 

In quartan malaria the onset is almost exactly like that of tertian 
but usually less severe. The paroxysms, both chills and fever, are also 
generally less severe. The duration of a paroxysm is about the same as 
in tertian. If only one crop of parasites is present, the paroxysm re- 
curs at seventy-two hour periods and not at forty-eight hour periods as 
in tertian. It sometimes happens that there are two crops of parasites, 
one segmenting on one day and one on the next and none on the next, 
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giving rise, of course, to paroxysms on those days. Sometimes, also, 
there may be a crop of parasites segmenting on each day, giving rise 
to a daily paroxysm. This occurs at the same time each day, or at least 
tends to do so. 

The mode of onset of estivo-autumnal fever is frequently very similar 
to that of tertian or quartan, and there may be some prodromal symp- 
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Fig. 10.— TEMPERATURE CHART or DOUBLE TERTIAN INFECTION. 


toms; but usually the rather sudden development of a chill followed by 
fever is the first thing noticed. Accompanying the chills and fever are 
also the characteristic headache and aching in the back and limbs. 
Estivo-autumnal infection may give rise to intermittent chills and fever 
whenever the parasites segment chiefly by crops, as they generally do, 
or it may give rise to continued fever after the first chill occurs. In 
some instances we have regular every-other-day chills and fever or ter- 
tian malaria. More frequently there are two erops of parasites segment- 
ing on.alternate days, giving rise to chills and fever every day. There 
is a tendency for the fever to last longer following the chill; also there 
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is less tendency for every paroxysm to be ushered in by chills. In the 
ease of two crops of parasites, it frequently happens that there is more 
or less eontinuous segmentation, giving rise to continued fever, the 
temperature remitting, but not reaching the normal during the twenty- 
four hours. Usually no chills occur after the first one or two in such 
eases. There is no remarkable difference between the chills and fever of 
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Fig, 11.— TEMPERATURE CHART OF SINGLE QUARTAN INFECTION. 


tertian, quartan and estivo-autumnal malaria. The noteworthy difference 
in the three forms is that tertian and quartan are almost always inter- 
mittent, whereas estivo-autumnal may be intermittent but is frequently 
remittent. 

In those clinical types in which the symptoms are very severe, ma- 
laria is frequently spoken of as pernicious. Nearly all cases of per- 
nicious malaria are produced by the estivo-autumnal parasite, although 
occasionally the tertian or quartan parasite may produce pernicious 
symptoms or actually death. The so-called quotidian estivo-autumnal 
parasite is usually the one responsible in pernicious malaria. Some- 
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times the ehill is especially severe and prolonged. It may or may not 
be accompanied by very high fever, severe gastro-intestinal symptoms 
or eonvulsions. In the event of death or threatened death due to such 
a ease of pernicious malaria, the chill would be called a ‘‘ congestive chill. "' 
The blood in such eases shows larger numbers of parasites than are 
usually present in the more benign clinical types. Usually the greater 
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Fig. 12.—TEMPERATURE CHART OF DOUBLE QUARTAN INFECTION. 


number of the parasites offers sufficient explanation for the greater 
severity. 

Sometimes, for reasons not at present well understood, ‘‘hematuria’”’ 
or, more correctly speaking, hemoglobinuria, develops. Just what occurs 
to produce this condition is not known. In hemoglobinuria, usually fol- 
lowing a chill, the urine is noticed to be of a deep claret or almost 
eoffee-black color. Great depression is usually present. Within from 
twenty-four to forty-eight hours jaundiee begins to appear and, exeept 
in the mildest cases, develops rapidly, until the skin and sclera are a 
pronounced saffron yellow. In favorable cases, the hemoglobin in the 
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urine may clear up almost as rapidly as it set in. In less favorable cases 
it may continue to increase, especially following the next chill. The 
chills of hemoglobinuria do not occur with the same regularity as they 
do in other forms of malaria. However, there is a marked tendency to 
periodicity, and in many instances they do occur almost as regularly 
as they do in ordinary malaria, chills and fever. 
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Fig. 13.—TEMPERATURE CHART OF TRIPLE QUARTAN INFECTION. 


There is no uniformity in the elevation of temperature occurring in 
hemoglobinuria but, generally speaking, the fever is not high, ranging 
from 101° to 105° F. (38.3? to 40.6° C.). When the disease is progress- 
ing, it is usually remittent in type, but occasionally intermittent. 

The quantity of urine decreases, accompanied by the production of 
easts. In eases that progress to a fatal termination, anuria almost al- 
ways oceurs, often several hours and sometimes several days before 
death. The anuria is said to be due to the plugging of the renal tubules 
and to diminution of blood-pressure. It occasionally happens that 
urinary secretion is reéstablished after more or less complete suppres- 
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sion for several days; in such cases recovery takes place. The depression 
and low blood-pressure are striking features of the disease. "The blood- 
pressure is frequently approximately 70 or 80 mm. of mereury. 

Another important form of pernicious malaria is the cerebral or 
eomatose type. The onset is sudden, but usually it oecurs in persons 
who have had several previous paroxysms or who have had active clinical 
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Fig. 14.— TEMPERATURE CHART OF TERTIAN ESTIVO-AUTUMNAL MALARIA. 


symptoms of malaria for at least several days. It is practically always 
eaused by estivo-autumnal parasites and varies very greatly, depending 
upon the number of parasites obstrueting the capillaries of the brain, 
and upon the extent and location of the obstruetion. No doubt some 
parasites lodge in the brain in all cases of malaria, but whenever they 
are sufficiently numerous, sufficient anemia of the brain is produced 
to eause coma. The profoundness of the coma varies very greatly, of 
eourse, as does also its duration. Sometimes it lasts only a few hours 
and passes away with the subsidence of the high fever. In other in- 
stanees it continues and inereases until the death of the patient, in spite 
VOL. IIL—s$. 
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of any treatment given. Usually there are very large numbers of para- 
sites present in the blood in these cases. In such instances delirium 
and unconsciousness are present, especially during the high fever period. 
They generally subside with the fever. 

Puvsican Finpines.—It must be understood that malaria consists 
of an infection with one or more of three different species of malaria 


COEUR E RR TE 
DISEASE 

xr [THEOD SED 
T Ee ee 


TEMPERATURE 


Fig. 15.— TEMPERATURE CHART OF QUOTIDIAN ESTIVO-AUTUMNAL MALARIA, 


parasites, each of which produces somewhat different symptoms and 
may have a somewhat different effect, recognizable on physical examina- 
tion. It must also be understood that the number of these parasites in 
different individuals may vary very greatly, from a number entirely too 
small to produce any recognized effect up to one sufficient to produce 
death. Between these two extremes there will be wide variations in 
the symptoms and findings upon examination. For instance, in the case 
of individuals who have been infected with malaria parasites but have 
sufficient resistance to prevent their multiplying to any considerable 
extent, it may be that nothing abnormal can be recognized by a physical 
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examination. There are, however, changes demonstrable by physieal 
examination in practically all infected persons who have clinical symp- 
toms due to malaria. 

Observation.—During the first few days of a first attack of active 
malaria nothing abnormal may be recognized by observation. After a 
few paroxysms have oceurred, however, there has usually been sufficient 
destruetion of blood-cells so that a certain amount of anemia is present. 
As the disease continues, the anemia inereases more or less, and sooner 
or later it will be notieed from the general appearance of the individual, 
as well as upon examination of the mucous membranes. Repeated 
paroxysms, or chronie malaria, result in a sufficient collection of the 
malaria pigment in the capillaries of the skin to give rise to a more or 
less muddy, cachectic appearance. This cachexia may be very marked 
in those who have had repeated attacks for long periods of time, 
especially when the attacks are due to estivo-autumnal parasites. 
The other parasites do not give rise to eachexia to anything like the 
same extent as the estivo-autumnal type. In fact, almost all cases of 
malarial cachexia are due to estivo-autumnal infection. 

In the hemoglobinurie form, if it is at all severe, hematogenous and 
perhaps hepatogenous discoloration of the skin appears soon after the 
appearance of the hemoglobinuria. In severe cases this is frequently 
very marked and the appearanee of the patient is quite similar to that 
of one suffering with yellow fever. In addition to this hematogenous 
change which is found more or less in cases of hemoglobinuria, there 
is sometimes suffieient hepatitis in other forms of malaria, where for 
some reason or other the parasites especially localize in the liver, to 
give rise to considerable bile-staining of tissues and to a jaundiced ap- 
pearanee. 

In the pernieious, comatose eases the patient is observed to be in a 
more or less profound state of coma. Usually the pupils are dilated. 

Palpation.—One of the positive ehanges revealed by palpation in 
malaria is the enlargement of the liver which occurs in a large propor- 
tion of all eases that have continued for any considerable length of 
time. In chronic, eachectie cases, especially in those of long standing, 
the border of the liver is usually readily palpated well below the costal 
border. It is firm and hard but not so strikingly so as the accompanying 
enlarged spleen. 

The other change to be reeognized by palpation is in the spleen 
which is enlarged and hard in most cases of malaria where clinical 
symptoms have continued for more than a few days. The spleen is en- 
larged in all eases of clinieal malaria and in all forms of the disease, but 
the enlargement is greater in the tertian and estivo-autumnal form 
than in the quartan. During the first few days of a first attack of ma- 
laria it may be impossible to palpate the spleen, but after that the 
border ean usually be felt extending more or less below the costal 
border, depending upon the duration and severity of the attack and per- 
haps also upon the individual case and the type of infection. In chronic 
cases of long standing it is not uncommon for it to extend below and to 
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the right of the umbilicus. These very large spleens are usually 
extremely hard. In most instances they can be felt without difficulty, 
and if the abdomen is at all relaxed one can usually grasp the organ in 
the hand and palpate it with great ease. In such cases, the patient him- 
self frequently feels and recognizes the enlarged spleen. 

The spleen can be palpated best with the patient in the recumbent 
position and with the knees drawn up to relax the abdomen. The 
technic is as follows: Stand on the right side of the patient and place 
the left hand over and beyond the region of the spleen so as to be able 
to lift it forward against the costal border and abdominal wall. Now 
with the right hand placed flat upon the abdominal wall, do the pal- 
pating with the tips of the fingers. Instruct. the patient meanwhile to 
take a full inspiration and then to exhale. Repeat this two or three 
times in order to accustom the abdominal muscles to the hand on the 
abdomen and to obtain thorough relaxation. As the patient takes a 
full breath after having exhaled, lift the spleen forward with the left 
hand and gently press the tips of the fingers of the right hand against it. 
About the middle of the inspiration and after the spleen has been forced 
against the finger tips, which are pushed forward to meet it, raise the 
fingers somewhat and allow the spleen to slip beneath the finger tips. 
The sensation produced is striking and enables one to recognize the 
spleen without difficulty. 

The frequeney of enlargement of the spleen is so great in some coun- 
tries that it is calculated as a means of determining the prevalence of 
malaria in the region. The author's observation has been that the 
spleen rate would be of little value in determining the endemie index in 
this country. It must be granted that it may be useful in other countries 
where malaria is much more prevalent than it is here, but it does not 
seem advisable to substitute it for the more dependable blood examina- 
tion for this purpose. 

Percussion.—Pereussion does not reveal anything in malaria, but it 
may be an aid in outlining the size and location of the liver and spleen. 
Usually palpation is mueh more dependable, partieularly for the pur- 
pose of recognizing enlargement of the spleen. Percussion is especially 
useful in determining the border-line of liver dullness. 

Auscultation.—There is nothing abnormal to be found by ausculta- 
tion in malaria exeept perhaps in the extremely rare, so-called pneu- 
monic form, in which there are large numbers of parasites lodged in the 
capillaries of the lungs. Ráles and other evidences of hyperemia may 
be found, but it is always doubtful whether they are due entirely to the 
malaria or to secondary or accompanying conditions. There is no rea- 
son why there should not be cases of malaria and pneumonia occurring 
simultaneously in the same individual. In fact, such is the case, and 
the author doubts whether there is such a form of malaria as the pneu- 
monic form, due to malaria only. 

Special Tests—Reflexes, etc.—ln comatose and other pernicious 
forms of malaria the reflexes may be diminished and there may be 
paresthesia. These are to be found especially in extreme cases. If we 
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understand that a large proportion of such cases, if not all of them, 
are caused by the collection of large numbers of parasites in the capilla- 
ries of the brain and perhaps of the cord, and by the localization of the 
parasites in different parts of these particular organs, we will be pre- 
pared to expect various nerve phenomena in different cases. Delirium, 
tetany, tetanic or convulsive paroxysms upon irritation may oceur in rare 
instances. 

Laporatory Frnpings.—l. Blood—Laboratory examinations of 
blood in malaria show many changes, varying with the intensity and 
duration of the infection. In many instances the resisting influences of 
the body are strong enough to prevent sufficient reproduction of malaria 
parasites to give rise to demonstrable effects upon the blood. On the 
other hand, in cases where there is very active multiplication of the 
parasites and consequent destruction of the red blood-cells, more or less 
anemia is produced. In the severer cases anemia is present to a very 
large degree. It is not uncommon to find hemoglobin readings as low as 
: 50 or 60.per cent., and in some instances even as low as 40 per cent. 
This low reading is sometimes reached in a comparatively short time in 
the worst cases. Not only is there reduction in the hemoglobin read- 
ing, but there is also more or less reduction in the total count. Usually 
the count does not decrease as rapidly as the hemoglobin percentage 
does, and therefore we always have a color index below normal in uncom- 
plicated malaria. In the severer cases, polychromatophilia, stippled and 
occasionally nucleated cells are found. Bad chronic malaria cases show 
almost as much granular degeneration of the red cells as any other 
condition except lead-poisoning, pernicious anemia and some of the leuke- 
mias. 

The only change in the leukocyte count is an increase in the per- 
centage of the large mononuclear cells. In most cases of malaria in which 
there are active clinical symptoms the count runs from about 6 per cent. 
to 15 per cent. or 18 per cent., sometimes even higher. It is not uncom- 
mon to find malaria pigment in the large mononuclear or endothelial 
leukocytes. Whenever the pigment is found, it is quite characteristic 
and diagnostic. 

Malaria parasites are found in the blood in practically all clinical 
cases of malaria which have not been recently treated by quinin. Quinin 
causes the rapid disappearance of parasites, especially of the schizonts, 
and therefore in interpreting the presence or absence of parasites in a 
given case, one should always take into consideration information as to 
whether or not quinin has recently been taken. Even five or ten grains 
of quinin are frequently sufficient to cause the disappearance of para- 
sites. The latter sometimes disappear as a result of quinin a short time 
before the disappearance of the clinical symptoms. In malaria patients 
who take sufficient quinin to cause the parasites to disappear from the 
peripheral circulation, the fever, or chills and fever, do not continue for 
any length of time after the ingestion of the drug. À 

(a) Technic of Blood Examination for Malaria Plasmodia.—There 
are three methods of examining the blood for malaria plasmodia, each 
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one of which has its advantages and application: (1) the ordinary ‘‘thin 
film method"; (2) the ‘‘thick film method," and (3) the ‘‘centrifuge 
method." The thin film method may be learned quickly and is by far 
the most practical for all ordinary purposes. The thick film method 
requires mueh more experienee on the part of the operator, and in the 
hands of those with little experienee, it is less reliable. In the hands 
of experienced workers, however, it results in great saving of time. From 
about three to ten times as much blood can be examined in a given length 
of time by this method as by the thin film method. Only those with 
special facilities and training are able to use the centrifuge method with 
success. When properly carried out it frequently results in the finding 
of parasites in blood when they could not be found by any other method. 
However, it is not to be recommended for general use. 

Thin Film Method—Prick the finger or ear lobe (a straight, Hage- 
dorn needle makes a good blood stieker) and squeeze out approximately 
14 drop of blood. Touch this with the surface of a clean microscope 
slide at about the junetion. of the middle and outer third of the slide. 
Place the end of another slide in the drop and spread it out thinly. 
Most of the spread should be on the middle third of the slide. It should 
vary in thickness from too thick to see through on one end to as thin as 
possible on the other end of the spread. The blood spread dries quickly 
and should then be labeled by writing the name or initials of the pa- 
tient aeross the face of it either with an ordinary lead pencil or, prefer- 
ably, with a metal point (such as the blunt end of a needle). Such 
preparations may be kept for hours, days or weeks before they are 
stained and examined. However, better results are obtained if they 
are stained within from twelve to twenty-four hours after the time 
they are made. 

There are many different stains that are quite satisfactory, various 
modifieations of the Romanowsky stain being the best. Wright's stain 
is almost perfect for this purpose. The technic of staining is as fol- 
lows: 

(1) Cover the preparation with the stain for one minute. 

(2) Dilute the stain on the slide with from one to four or five times 
as much water, preferably distilled, and allow to remain from three to 
five minutes. 

(3) Wash off, dry and examine with the oil immersion lens. 

Thick Film Method.—For the thiek film method blood is obtained iu 
the same way, but a somewhat larger quantity is drawn. From one-half 
to one drop is preferred. Instead of being spread out thinly on the 
slide, the blood is made into a thick film by spreading it out somewhat 
with the corner of another slide. Usually half a drop of blood will 
make a spread of proper thickness, about half an inch in diameter. It 
should be as thick as ean be decolorized and stained properly and ex- 
amined satisfactorily. Experience will be the best guide as to the proper 
thickness. 

Several different methods of decolorizing and staining these thick 
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film preparations have been recommended. A perfectly satisfactory one 
is as follows: 

(1) Decolorize and fix the preparation in methyl alcohol (Merck’s 
highest purity), containing 2 per cent. glacial acetic acid and 2 per 
cent. hydrochloric acid. It takes from one to three minutes to decolorize 
recently made preparations. Very old preparations are much more 
diffieult to decolorize. 

(2) Wash, preferably in running water, to entirely remove the 
acid. This requires only a minute or two. 

(3) Stain in the polychrome methylene blue solution described be- 
low, for two or three minutes. 

(4) Transfer without washing and stain in 1 to 1000 solution of 
eosin in water, for one-half minute. 

(5) Transfer without washing and stain again in the polychrome 
methylene blue solution for one-half minute. 

(6) Transfer without washing and dip once only into the eosin 
solution, after which wash immediately in running water. Allow the 
preparation to dry and examine with the oil immersion lens. Malaria 
parasites stain well, but have not exactly the same appearance as they 
have in the thin film because of the fact that they are not spread out, 
or rather that the red blood-cells containing them are not spread out 
flat on the slide. The platelets are stained more or less and there is 
also considerable foreign material and débris which may mislead one not 
familiar with malaria parasites in such a preparation. 

Stock polychrome methylene blue solution is made by heating a 1 per 
cent. solution of methylene blue in water containing 14 per cent. of so- 
dium bicarbonate, in a steam sterilizer for one hour. This is filtered and 
is known as stock solution of polychrome methylene blue. The staining 
solution is made by adding 2 c.c. of this stock solution to 100 c.c. of 
water. The dilute solution may be used for several days before making 
up a new staining solution. 

The Centrifuge Method.—This method depends upon the faet that 
when defibrinated or citrated blood containing malaria parasites is 
centrifugalized under proper conditions, all the large parasites rise to 
the surface of the cell-column in the bottom of the tube. 

Blood is drawn from the vein by means of a clean, dry syringe (or of 
a hollow needle only) and defibrinated by stirring it with a suitable 
glass rod or other instrument. Another equally satisfactory method of 
preventing coagulation is the addition of 2 e.c. of a 50 per cent. solution 
of sodium citrate to 10 c.c. of blood immediately after it is drawn. 

Place the defibrinated or citrated blood in large centrifuge tubes so 
that the depth of blood is from 2 to 5 em. Centrifugalize at about twenty- 
five hundred revolutions per minute for from one to three minutes. 
Most of the large parasites come to the top of the blood-cell column and 
may be removed with many blood-cells by very careful ''skimming"' by 
means of a small capillary pipet fitted with a rubber nipple. Place the 
blood skimmed as suggested on a slide and spread either for a thick film 
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or for a thin film, according to which is desired. Stain and examine 
as deseribed above. 

For a description of the parasites as found in the blood, see page 571. 
For the interpretation of laboratory findings in the diagnosis of malaria, 
see Diagnosis. 

2. Urine.—In persons who have malaria but who are resisting 
the infection sufficiently to prevent clinical symptoms, no change in the 
urine can be recognized. This is especially true in the tertian and 
quartan form. 

Polyuria during and just preceding the paroxysm is the rule with 
all mild or ordinary cases of malaria. The fever stage is accompanied 
and followed by highly colored urine, usually reduced in quantity. 
It is probable that this is the result of the fever and sweating, as it is 
also produced by fevers and sweats caused by other diseases. Dead- 
erick ® states that there is a polyuria of convalescence—‘‘ post-malarial 
polyuria." He says further, ‘‘The polyuria of convalescence ordinarily 
begins from three to six days after the attack and continues for from a 
few days to several weeks.’’ 

The output of urea is inereased in malaria as in other fevers. "There 
is usually an excess of iron present, especially following the paroxysm. 

In mild cases of malaria, albuminuria is relatively infrequent. On 
the other hand, in severe cases and especially in pernicious malaria. 
albumin is usually present in varying quantities. Generally speaking, 
the more severe and more pernicious cases show the largest amount of 
albumin. 

Casts are not often found in mild cases, but in the severer and espe- 
cially in the pernicious cases both hyaline and granular casts are often 
present. As would be expected, the more albumin the more casts, in most 
instances. 

It is true that casts and albumin are present to some extent in al- 
most every case of comatose malaria, but this does not indicate that the 
coma is due to uremia. It is produced in an entirely different manner. 

In hemoglobinurie fever most important and significant changes 
are found in the urine. The individual whose urine, only a few hours 
previously, was clear, with little or no albumin and casts, will have 
a chill. The first urine voided afterward will vary in color from light 
claret to coffee black. When examined in a thin layer by trans- 
mitted light it appears of a lighter red color. When examined in a 
thick layer it may be as dark as black coffee. The hemoglobin is in the 
form of methemoglobin, though oxyhemoglobin is later formed. Chem- 
ical examination shows the presence of hemoglobin. 

Albumin is present in varying but usually in very large quantities. 
The albumin content is not due entirely to the presence of blood, but 
there is acute nephritis, which increases the quantity of albumin over 
what would otherwise be present. 

Microscopic examination reveals a great deal of sediment and débris 
resulting from the inflammatory process in the kidney. Some blood- 
cells are usually found, but they are not present in sufficient numbers 
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to explain the color nor to justify the diagnosis of the condition as hema- 
turia. Jt is not a true hematuria but a hemoglobinuria. Casts are 
present, usually in large numbers, and there are many granular and 
epithelial casts, indicating the most destructive form of nephritis. There 
is nothing that impresses one with the true nature of the condition and 
with its gravity more than does an examination of the urine sediment, 
especially in those cases in which no great amount of urine is eliminated. 
One realizes that the tubules of the kidneys are simply plugged or stopped 
up and that there is great danger of suppression, which occurs in most 
of the fatal cases of hemoglobinuria. Sometimes the anuria lasts for 
several days before death. In rare cases, after a few days of anuria, the 
elimination starts up again, but patients seldom recover if the anuria 
lasts more than twelve or twenty-four hours. 

In cases of hemoglobinuria which end in recovery, and also in per- 
nicious cases in which there are albumin and casts, these continue to be 
present for several days or weeks, gradually decreasing until they finally 
disappear entirely, except in a few instances in which the nephritis con- 
tinues. This probably occurs only in those individuals who for some 
reason or other are especially prone to the development of nephritis. 
Some of them would sooner or later have developed it without the in- 
fluence of the malaria attack. 

3. Stomach Contents—tThe stomach contents are not affected in ordi- 
nary cases of mild malaria. On the other hand, in severe attacks, espe- 
cially of pernicious malaria, the functioning capacity of the stomach 
may be greatly reduced or almost absent. Stomach tests are not made 
under these circumstances, but if they were, the total acidity and free 
hydrochloric acid would be found to be greatly reduced. Slow or im- 
perfect gastric digestion would also be in evidence. 

In pernicious malaria, especially in the gastrie form, vomiting is a 
frequent symptom and the vomited material lacks its normal acidity. 

In hemoglobinuria, the gastric contents almost always give a re- 
action for occult blood, and upon microscopic examination are found 
to contain blood-cells. In many pernicious gastric cases there is suffi- 
cient hemorrhage into the stomach, as a part of the general process, 
to give rise, in ease of vomiting, to the so-called black vomit, resembling 
that of yellow fever. 

4. Feces—tThere is no change in the feces of persons who are in- 
fected with malaria but who have no clinical symptoms, nor is there any 
demonstrable change in ordinary, mild cases of malaria. In pernicious 
cases, especially in the intestinal form in which the normal function 
is very largely hindered, the feces are liquid as a symptom of the diar- 
rhea. 

In hemoglobinurie fever the feces almost always give a reaction for 
oeeult blood, and in the severer cases there is frequently a great deal 
of blood or hemoglobin present. 

'5. Transudates and Exudates—In long standing, chronic cases of 
malaria in which there is great enlargement of the liver and spleen, 
there is frequently more or less ascites. The fluid is of a dark yel- 
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lowish color considerably darker than the fluids seen in ascites from other 
conditions. 

6. Milk.—Malaria has no effeet upon the milk except that in the 
most severe forms the flow is greatly reduced or entirely stopped. No 
examination is made of milk in eonneetion with malaria. 

7. Tisswe—No tissue examination is made for a diagnosis of ma- 
laria exeept that of material obtained by spleen puneture, which will 
be discussed under Special Examinations, Spleen Puncture. Sections 
of tissue from any part of the body would show malaria pigment in 
the endothelial cells lining the capillaries, but this is not made use of 
in diagnosis because of the convenience of the very much more practical 
blood examination. Sections of skin in all chronic cases of malaria, 
especially if cachexia is present, show malaria pigment. This is what 
gives to the skin its characteristic appearance in malaria. 

SPECIAL EXAMINATIONS.—1. Functional Tests ——In ordinary cases of 
malaria the renal functional tests would show nothing. In fact, they 
are not resorted to in diagnosis in connection with malaria. However, 
in all eases of malaria, especially those in which there is renal involve- 
ment, there is great reduction in the elimination by the kidneys. 

2. X-ray Examinations —X-ray examinations are not indicated nor 
practiced in malaria. It would be possible to demonstrate the enlarge- 
ment of the spleen and liver by this means, but it is much easier to 
do so by the usual methods of physical examination, especially palpa- 
tion and percussion. 

3. Spleen Puncture.—Puneture of the spleen and microscopic ex- 
amination of the material obtained has sometimes been resorted to in 
examining for malaria. There is considerable difference of opinion as 
to whether or not this method is justified. The author agrees with the 
advice of Craig '? that this procedure should not be resorted to for the 
purpose of diagnosing malaria. It is a dangerous and unnecessary pro- 
cedure. There is always the possibility of tearing the capsule by a sud- 
den movement while the needle is in the spleen and in such event a 
dangerous hemorrhage may oceur. f 

Diagnosis.—CuınıcaL History.—There is perhaps no disease in which 
the clinical history is of more value in indicating the diagnosis than 
it is in malaria. It is not possible to make an infallible diagnosis with- 
out the confirmation of all other evidence by the demonstration of ma- 
laria parasites. It is, however, possible, in many instances, to make 
about as certain a diagnosis on the basis of the clinical history as in 
any other disease. This applies, however, only to the simple, ordinary 
cases of malaria, especially in the intermittent form. The clinical 
history does not help much in the diagnosis of malaria infection in 
individuals whose illness does not assume the usual clinical forms, espe- 
cially in those who are malaria carriers but have no clinical symptoms 
whatever. The following are some of the more important points in 
the clinical history that may indicate malaria : 

(a) Residence.—The individual who lives in a region or locality 
well known to be malarious or one who has lived in such a region dur- 
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ing several years preceding the attaek is likely to have malaria, but if 
he has lived entirely away from a malarious region for more than one 
or two years without having had attacks during the time, this is strong 
indieation that the disease present at the time is not malaria. Those 
who live in the country in malarious regions are much more likely to 
have malaria than those who have lived in cities and large towns, be- 
eause there is not much transmission of malaria exeept in the rural 
distriets. 

(b) Family History.—lt may seem strange that family history should 
play any part in the diagnosis of malaria, but it is of some value. Of 
course it is of minor importance compared with the laboratory findings. 
When the patient is living with his family, members of whieh have re- 
eently had attacks of malaria, he is especially likely to have it himself. 

(c) Occupation.—A history of an occupation which would lead to 
special exposure to malaria infeetion would tend to support a diagnosis 
of malaria in the presence of other evidence. For instance, persons en- 
gaged in logging at a eamp or mill where malaria is known to be preva- 
lent, or engaged in work on streams and in swamps where the conditions 
for the transmission of malaria are most favorable would be much more 
likely to contract the disease than those whose occupation did not ex- 
pose them to the same extent. Therefore, the history of such an oceu- 
pation would tend to support or indicate the diagnosis of malaria. 

(d) History of Previous Illness—The history of previous attacks of 
malaria or attaeks of diseases in which the diagnosis was not made but 
whieh were probably malaria tend to indieate the presenee of this 
disease at the time of examination. Malaria relapses are so fre- 
quent as to make a positive history of previous attaeks especially in- 
dieative. 

(e) Present Illness.—Those who have acute or active clinieal ma- 
laria give about the most clear-cut history of any disease that we 
know. Chills and fever, intermittent and periodical, occur in more 
than 50 per cent. of all cases of clinical malaria. Practically all cases 
of the tertian type who are really sick have chills followed by more or 
less fever for a few hours, and later by a period of normal temperature. 
There is no other disease in which the characteristic intermittent, peri- 
odieal chills and fever occur. Quotidian, tertian and quartan clinical 
types are all characteristic. The remittent fever produced sometimes 
by quartan but nearly always by estivo-autumnal infection is much more 
difficult to recognize by the clinical history of the illness. The attack 
may begin with a chill, but continue with intermissions for days with- 
out another chill occurring. Malaria should always be suspected in 
such cases unless there is some other very clear explanation of the con- 
dition. 

One striking thing about the history of attacks in malaria is the 
fact that almost all malarial chills occur during the day. It is extremely 
rare for a malarial chill to occur at night. A chill occurring during 
the night, therefore, is almost certain to be due to some disease other 
than malaria. A few years ago, during an epidemic of yellow fever 
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in a town (Tallulah, Louisiana) in which malaria was also quite preva- 
lent, the author was impressed with the importance in diagnosis of the 
history of the time of day at which the first chill occurred. Of course 
the physicians did not depend upon the clinical history alone in making 
the diagnosis, nor as a means of eliminating malaria in suspected yel- 
low fever eases. Yet it was striking how frequently this data enabled 
them to differentiate between the two diseases, after the appearance 
of the first chill, before making the mieroseopie diagnosis. The first 
and only chill in yellow fever occurs at night in a large proportion of 
the cases, and the first and all other malarial chills nearly always occur 
during the day. 

Although there are many other diseases in which one or more chills 
may occur, followed by elevation of temperature, it should be a rule 
with all physicians that a chill and fever, the cause of which is not 
apparent, eall for a blood examination for malaria as well as for other 
examinations. 

Puvsican Finpines.—During the first few days of a malarial attack 
a physical examination may fail to reveal anything that is diagnostic 
or strongly indicative of malaria. After the disease has lasted for 
more than a few days, more or less pigmentation or muddy discolora- 
tion of the skin and tissues takes place. This is due to the phagocy- 
tosis of malaria pigment by the endothelial cells of the capillaries. It 
is only in the eases in which there are a great many parasites present 
that this 1s at all noticeable. 

In the hemorrhagie form of malaria one frequently recognizes the 
lemon yellow tint of the skin and mucous membranes. It is usually 
very striking in the severer cases. 

The tongue is broad and furred in most cases of acute malaria. There 
are so many other diseases in which the tongue has the same appear- 
ance that this condition ean be of little diagnostic value. 

In chronic cases of malaria the liver is usually somewhat enlarged, 
but this is not of much diagnostic importance because of the fact 
that the same thing occurs in a great many other diseases and con- 
ditions. 4 

Enlargement of the spleen occurs in a large majority of all chronic 
cases of malaria where clinical symptoms are produced. However, 
many people are infected with malaria for months or years without hav- 
ing any demonstrable enlargement of the spleen. Those who suffer 
from frequent clinical attacks have a spleen that is palpable below 
the costal border or even mueh further. The diagnostic importance of 
an enlargement of the spleen is reduced by the fact that whenever 
malaria has been sufficiently active to cause much enlargement, the clini- 
cal history is usually so definite and clear-cut that the diagnosis is 
strongly indicated. Malaria should always be suspected and looked for, 
however, in the presence of an enlarged spleen. 

LABORATORY Finpines.—The only way in which an exact and abso- 
lute diagnosis of malaria can be made is by a microscopic examination 
and the demonstration of malaria parasites in the blood. The elinieal 
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history may indicate malaria, physical findings may also indicate it, 
but no absolute diagnosis can be made until parasites have been demon- 
strated in the blood. Barring extremely few rare exceptions, when- 
ever the patient has sufficient malaria parasites to give rise to clinical 
symptoms, the parasites can be demonstrated in the blood by competent 
examination. These rare exceptions are usually cases in which only one 
chill has occurred, the parasites not always being demonstrable until after 
the second and sometimes even the third chill. 

Malaria parasites can be diagnosed with absolute certainty by one 
who is familiar with them, and whenever they are found it always 
means that the patient has malaria. It does not, however, necessarily 
mean that malaria is the cause of the illness present at the time. Other 
diseases may be complicated with malaria or occur in individuals who 
have malaria infection, as well as in other persons. It may occur and 
does occur that malaria carriers who have few parasites and who show 
no clinical symptoms at all suffer from other diseases; yet blood examina- 
tion may show the presence of malaria parasites. There is a tendency for 
the parasites to produce malaria symptoms in addition to the symptoms 
of whatever other disease co-exists, although up to that time the patient 
has shown no malarial symptoms whatever. It is qu:te possible for one 
to be misled by such a ease in which the malaria parasites are quite 
numerous and malarial symptoms are added to the other clinical fea- 
tures of the case. On observing such a ease for the first time, one 
would perhaps be likely to overlook the accompanying disease unless it 
happened to be one in which the symptoms were prominent and ehar- 
acteristic. 

In interpreting a negative laboratory examination for malaria in 
persons who have clinical evidence of the infection, one must not over- 
look the misleading influence of quinin. Many patients, especially those 
living in malarious regions, have already taken quinin before a physi- 
cian is consulted, or it may be that quinin has been prescribed by the 
physician before the blood examination is made. Large doses of quinin 
cause the disappearance of asexual parasites in from twelve to about 
seventy-two hours in all cases of malaria, provided the dose is large 
enough. This is true of all forms of malaria except, occasionally, the 
pernicious cases, especially those which have been comatose. 

The asexual parasites may continue to appear in the blood for four 
or five days in rare instances after quinin has been started. The gametes 
in tertian and quartan malaria usually disappear rather rapidly, usu- 
ally within three or four days after quinin treatment has been begun. 
The gametes of estivo-autumnal are more resistant to quinin, and are 
probably little affected by it. It usually takes from one to two weeks of 
treatment for all of the organisms to disappear. It is not likely that 
new gametes are produced after large and proper doses of quinin have 
been administered, but it takes from one to two weeks for the estivo- 
autumnal crescents to die out after the patient starts taking sufficient 
quinin to prevent the produetion of others. The fact that malaria para- 
sites are not so likely to be found in cases of malaria in which quinn 
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has been administered as in those in whieh none has been given, is no 
argument against the examination of the blood whenever malaria is 
suspected. Parasites are usually present as long as clinical symptoms 
eontinue. Given a patient with fever or chills and fever due to malaria, 
it is almost certain that there are parasites in his blood. Quinin causes 
the disappearance of clinical symptoms, usually earlier than it does the 
disappearance of parasites. Whenever an examination is made under 
these circumstances a positive examination is of just as much value as 
if the patient had not taken quinin, but a negative report is not of 
anywhere near as much negative value as it would be if quinin had not 
been taken. 

Complications and Association with Other Diseases.—So far as the 
writer knows, there is not a single disease the presence of which pre- 
vents the presenee also of malaria. "Therefore malaria may be com- 
plieated by or associated with any other disease or eondition to which 
man is susceptible. The diseases which are most likely to complicate 
or be associated with malaria would naturally be those diseases which 
are most prevalent in that particular region in which it occurs. Indi- 
viduals who have malaria may have pneumonia, tubereulosis, typhoid 
fever or any other disease, but since malaria is a disease found most 
commonly in warm countries, it is more likely to be complicated by other 
diseases especially prevalent in the warm climates, such as, for instance, 
hookworm and other intestinal parasite diseases. Whatever diseases 
are associated with malaria do not occur because of the presence of 
malaria, but incidentally or coincidentally with it. 

Other diseases do not greatly alter the course of malaria except that 
their symptoms may mask the symptoms of malaria to such an extent 
that it is overlooked. The possibility of malaria being associated with 
other diseases in any region where malaria prevails to any great ex- 
tent is so great that, in the author’s judgment, a blood examination for 
malaria is indicated in practically all acute sicknesses. There is no 
other way of definitely proving that malaria is not present. In fact, a 
negative blood examination only shows that there is no active malaria 
present at the time. Whenever malaria is associated with other dis- 
eases, the treatment, so far as malaria is concerned, is not altered in 
any way, except that in special instances quinin may possibly be ob- 
jectionable. A case will rarely occur, however, where quinin is more 
harmful than malaria. 

Surgical operations, injuries, childbirth, ete., are likely to cause the 
development of acute malaria in individuals already infected. The de- 
velopment of fever in such cases in regions where malaria prevails al- 
ways demands a blood examination for malaria. In the event that 
the disease is present, the choice between quinin treatment and malaria 
is usually not difficult to make. 

The author wishes to mention one complication, not because of its 
great frequency, but because it often misleads the physician as to the 
effect of treatment. He refers to the chills, fever, sweats and leuko- 
eytosis sometimes produced by inflammation or necrosis of tissue due to 
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injections of quinin. The inflammation or necrosis may be due en- 
tirely to the action of the drug and not to infection. Symptoms usu- 
ally begin from four to seven days after the injection and vary in 
severity and duration with the damage done to the tissues. Often the 
physician mistakes them for active symptoms of malaria and errone- 
ously concludes that the quinin treatment has failed to relieve the active 
symptoms of the disease. This complication only occurs where treat- 
ment by injection of quinin is practiced and fortunately there seems 
now to be a tendency at least to use the method less than formerly. It 
is to be hoped that the reform in this direction will continue. 

Sequele.—There are no sequel: in ordinary cases of clinical malaria 
or in the case of malaria carriers who never develop clinical symptoms, 
provided proper treatment is carried out. Chronie malaria in which 
the patient has repeated attacks of considerable duration, and pernicious 
malaria of whatsoever type, including especially hemoglobinuria, are 
the forms in which there may be sequele. f 

It is stated that myocarditis frequently occurs as a result of attacks 
of pernicious malaria, and this is especially to be expected in the hemor- 
rhagie form. The myocarditis may last for a considerable time, ac- 
companied by the usual symptoms of lack of compensation, ete. 

The enteritis or dysentery, in the pernicious cases in which there 
is especial collection of the parasites in the tissues of the gastro-intestinal 
eanal, is likely to be more or less chronic, regardless of the disinfection 
of the individual. These symptoms remain as sequele for many years. 
Although they may not be present at all times, provocation may bring 
them on from time to time. 

Cirrhosis of the liver as a sequela of malaria is rare in the southern 
states, and probably everywhere else where malaria is of the similar 
mild type, especially where there is sufficient intelligence to lead to con- 
siderable use of quinin. On the other hand, in the tropics, where many 
persons have chronic malaria and malaria cachexia for months and 
years, cirrhosis of the liver is said to be much more frequent. It seems 
reasonable that such would be the case. 

There is perhaps more or less nephritis during the acute stage of all 
pernicious cases of malaria. It is much more marked in the hemoglo- 
binurie form, in which the nephritis is frequently sufficient to cause com- 
plete suppression of urine. The tendency is toward rapid recovery, but 
this is perhaps less frequent in the hemoglobinurie cases. In some in- 
stances it continues in a chronic form as a sequela of the disease. Amy- 
loid degeneration may also be a renal sequela. 

Neuritis and paraplegia have been attributed to malaria and may 
possibly sometimes be produced by it. It is more likely that in most 
instances they are simply associated conditions. Seven years ago the 
author observed a case of hemiparesis which occurred coincidentally 
with an acute attack of estivo-autumnal malaria. The hemiparesis 
cleared up in four or five days after the temperature returned to 
normal as a result of quinin. Most of the effects upon the nervous 
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system tend to rapidly elear up after quinin treatment is instituted, 
and they are not likely to remain as sequel. 

Amaurosis and blindness sometimes occur during attacks of malaria 
and remain indefinitely. There is some difference of opinion as to 
whether these are due to the effects of malaria or to the quinin treat- 
ment for the disease. There ean be no question that quinin is, in certain 
rare instanees, quite damaging to the optie nerve, producing endo- 
vasculitis of the nerve-vessels. There may be more or less permanent 
thickening and atrophy of the visual path. Davis?’ says that ‘‘the 
original effect is upon the vasomotor centers, producing constriction 
of the vessels. Later the changes take place in the vessel walls." ‘‘De- 
generative changes also have been noted in the ciliary ganglion. The 
drug seems to have a selective action upon this part of the nervous 
system.’’ In view of the fact that quinin is capable of producing a 
profound effect upon the nerve supply of the eye, it is difficult to de- 
termine whether the blindness following malaria is due to the malaria 
itself or to the quinin. The author has never seen a case of blindness 
following malaria whether treated with quinin or not.. 

Herpes labialis and also herpes zoster frequently occur in malaria, 
but it would probably be better to speak of them as symptoms or com- 
plications than as sequele. i 

Leukemia has been observed to follow malaria and has in some in- 
stances been thought to be caused by it. However, there are many 
cases of leukemia that certainly occur independently of malaria, and 
it is quite likely that in those cases following malaria the occurrence 
is simply a coincidence and that the leukemia is not a sequela. 

Postmalarial anemia is frequently considered a sequela of the disease. 
It is true that the anemia sometimes lasts for many weeks or months 
and sometimes for a considerable time after the patient has been dis- 
infected of malaria parasites. The anemia following attacks of malaria 
of moderate severity which has been properly treated rapidly clears 
up. However, in the chronic cases, and especially in those in which 
cachexia has developed, the restoration of the blood to normal is very 
slow. In such cases polychromatophilia and anisoeytosis and stippling 
are often present for months after the patient has begun taking suffi- 
ciently large doses of quinin. Nucleated cells are also often present. 
In the author's opinion the longer the duration of chronic malaria, 
the longer the time required for complete restoration of the blood. 

Cachexia is perhaps the most important sequela of malaria. It 
is not that it occurs so frequently, but that it is so important when it 
does occur. Acute cachexia can hardly be considered a sequela of ma- 
laria, but chronic cachexia, the usual form, is a sequela of chronic 
malaria. It is found where the severe forms of malaria are endemie 
and is almost always produced by estivo-autumnal infection. It is 
said to be much more common in the white race than in the negro, and 
also more frequent in males than in females. The following description 
of malarial cachexia is taken from Deaderick ;? 
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‘“‘In this condition the parasites have obtained undisputed posses- 
sion of'the host. The defensive forces have been completely conquered, 
the blood-making organs can no longer meet the demands made upon 
them, and toxins, unopposed, work changes, often irreparable, in im- 
portant organs. Cachexia has been classified as dry or humid, according 
to the absence or presence of anasarea, and as acute or chronic. Acute 
cachexia is characterized by a rapid onset and development of symp- 
toms, and usually follows acute malaria, occasionally after only one 
or two attacks. These cases are infrequent. Chronic cachexia, the 
usual form, is a sequela of chronic malaria. 

‘‘ Malarial cachexia is found where the severe forms of malaria are 
endemic. It may be stated as a general rule that the frequency of 
cachexia among the white race is an index of the prevalence of grave 
infections. It is much more common in the white race than in the negro. 
While negro children are not infrequently the subjects of malarial 
cachexia, it is much rarer in the adult negro. Of adults, males are more 
commonly cachectic than females; among children the proportion is about 
even. The condition rarely develops in persons of the better class, but is 
seen in those living under improper hygienic conditions, who neglect 
the treatment of acute malaria. 

** Cases of cachexia developing without preceding malaria have been 
reported, but are subject to question. The malaria may have been un- 
recognized, as might happen with latent or masked infections. In re- 
gions where kala-azar is endemic it is only recently that this disease 
has been differentiated from malarial cachexia. Infections with the 
estivo-autumnal parasites are followed by cachexia much more frequently 
than tertian and quartan infections. 

‘The eaeheetie usually presents a singular appearance. The emaci- 
ated limbs are in marked contrast to the big belly, and the features 
are aged beyond the years. The most pronounced phenomena are the 
anemia and the enlarged spleen. The red blood-cells may be reduced 
to seven or eight hundred thousand per eu.mm. The leukocytes are gen- 
erally normal in number or a little below. Numerous differential counts 
have shown a relative increase of the large mononuclear elements. The 
red cells may show basophil degeneration, polychromatophilia, poikiloey- 
tosis, and nuclei, but none of these changes are by any means constant. 
According to my experience parasites are rarely found in the peripheral 
blood. The spleen often extends to the umbilicus and to the erest of 
the ilium, sometimes beyond. It is usually hard and the anterior border 
presents a sharp edge. Pain and tenderness on pressure are not always 
felt. Oceasionally a bruit is to be detected over the splenie area. 

‘The pulse is small, compressible, and may be irregular. Palpita- 
tion of the heart and hemorrhages, especially epistaxis, may occur. 
An anemic murmur over the precordia is often heard. Myocarditis 
and dilatation are not infrequent. The breath is short, sometimes 
amounting to actual dyspnea. A cough is common and signs of bron- 
chitis may be elicited. Pulmonary edema is a late symptom. 

‘‘The temperature may be normal or subnormal for long periods, 
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though evening rises are often observed. Typic paroxysms are not fre- 
quent. Fever often follows imprudences. Whether the fever of cachexia 
is due directly to parasitic activity or to organic changes is not defi- 
nitely known. The appetite is generally poor and the digestion tardy. 
Epigastrie pain, nausea, and vomiting may be complained of. The 
tongue and oral mueous membrane are pale. Diarrhea and dysentery 
frequently occur. Meteorism is common. The liver is usually somewhat 
enlarged at first; later it may become atrophic. Ascites is not a rare 
manifestation. When fever exists the urine is ordinarily scanty and 
highly colored. Delayed development of the genitals is common in the 
young and diminished sexual power is not rare in the adult. Indif- 
ference, intellectual torpor, somnolence, headache, and vertigo are ob- 
served in eacheeties. Resistance to cold is lessened and rheumatic pains 
are experienced. The skin is pallid, dry, and rough, and may exhibit 
sores or purpurie spots. Anasarca may supervene."' 

Clinical Varieties.—Many clinical varieties, or types, of malaria have 
been described. The classification is usually based upon more or less 
arbitrary lines and in many instances serves but little purpose. The 
symptoms that may be produeed in different individuals by malaria 
infeetion of one kind or another are frequently so greatly altered by 
individual circumstances or conditions that each variety or type may 
quickly change into another. The most useful purpose which this clas- 
sification may serve is to indicate whether heroic treatment is urgent 
or whether the usual routine treatment is all that is necessary. Micro- 
seopie examination of the blood will determine this very much better 
than any clinical classification that can be made. This applies espe- 
cially to the question of whether quinin should be given intravenously 
or whether the case justifies waiting for the somewhat slower action 
of the drug given by mouth. Although such a classification may not 
be of great service, it will probably be well for us to discuss briefly 
some of the varieties or types. 

MaLARIA INFECTION WITHOUT RECOGNIZABLE CLINICAL EVIDENCE OF 
Irs PREsENCE.—If blood examination is made of all the individuals liv- 
ing in a community where malaria prevails, it is found that not only are 
malaria parasites found in those who have active malaria or who have 
had it during the few months previous, but that a good many others 
are infected who have not any recognized symptoms of the disease at 
the time of examination, and who have not had any for many months 
or years previous to the examination. Of the 6,664 persons found to be 
infected out of 31,459 examined in Bolivar County during 1916-17, 
44.91 per cent. had no recognized symptoms and had not had any during 
the twelve months previous to the blood examination. There is a great 
deal more malaria of this variety or type than is generally sup- 
posed. It is true that many of such infected individuals may carry their 
infection latent and at some later date develop a more active type. At 
the same time, many others, perhaps the majority, finally lose their 
infection without even having active malaria. 

CHILLS; CHILLS AND F'EvER.—Paroxysms of intermittent malarial 
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fever are nearly always ushered in by a chill. This is especially true 
with older people and less so with children. The younger the child, 
the less likely it is to have recognized chills. Children less than two 
years of age seldom have them.  Tertian malaria is much more uni- 
formly characterized by chills than either quartan or estivo-autumnal. 
Even tertian malaria, however, is not always accompanied by definite 
ehills. In a region where there is a great deal of malaria many people 
speak of it as *'the chills" arid not as chills and fever. Although they 
always have fever following a chill, the fever is not as clearly recog- 
nized by laymen as the chill is. Chills, or chills and fever, do not occur 
in remittent malarial fever except perhaps at the beginning of the attaek. 

INTERMITTENT MALARIAL FrvrR.—Intermittent fever may be of the 
quotidian, tertian or quartan type, paroxysms occurring every day, every 
second day or every third day respectively. Quotidian fever may be 
caused by two erops of either tertian or estivo-autumnal or by three erops 
of quartan parasites segmenting on alternate days. Tertian fever may be 
eaused by one crop of either tertian or estivo-autumnal parasites. 
Quartan fever is caused by one crop of quartan parasites. 

The fever lasts from an hour or two to several hours and may or 
may not be ushered in by a chill. The intermission in the quotidian 
type is usually considerably longer than the fever period. There is an 
intermission of more than one full day in the tertian type. In the quar- 
tan type there is an intermission of more than two full days. 

RemirteNt FEvER.—hRemittent malarial fever is not as frequent as 
was formerly supposed. At one time many other diseases, like typhoid, 
paratyphoid and other infections, were classified as malarial remittent 
fever. In fact, unfortunately too much of this confusion occurs even 
at the present time. The increased use of laboratory diagnosis, how- 
ever, has very greatly reduced the frequency of this error. Remittent 
malarial fever does occur and may be produced by tertian, quartan or 
estivo-autumnal parasites. It is more likely to be produced by the 
estivo-autumnal, next by the quartan and least likely to be produced 
by the tertian form. The fact that the tendency of all malaria para- 
sites to reproduce by crops is less marked in the case of estivo-autumnal 
malaria than in other varieties is supposed to explain the greater fre- 
quency of remittent fever in estivo-autumnal infection. Remittent fever 
is frequently called bilious remittent fever whenever there are gastro- 
intestinal symptoms accompanied by the vomiting of more or less bile. 

AcuTE AND CHronic MaxartA.—To divide malaria into acute and 
ehronie forms seems hardly necessary. Any case with acute clinical 
symptoms may be called acute. Those which remain infected but show 
few active symptoms may be called chronic cases. If there is sufficient 
reproduction of parasites to give rise to any considerable damage, such, 
for instance, as anemia, chronic enlarged spleen, or perhaps a moderately 
increased temperature, it would be especially appropriate to speak of 
such eases as chronic. There are many cases of this sort. 

Marara Reitapse.—Persons who have attacks of malaria and who 
do not undergo sufficient treatment to destroy the infection frequently 


32101 


612 MALARIA 


have subsequent attacks from time to time, and these constitute malaria 
relapses. Approximately 50 per cent. of all acute attacks of malaria 
that oeeur in a malarious region consist of malaria relapses and not 
of new infections. 

BENIGN AND Pernicious MarARIA.— Whenever malaria is not suffi- 
ciently severe to destroy or threaten to destroy the life of the patient, 
it is usually spoken of as benign, but whenever it reaches a stage of 
great severity, it is usually spoken of as pernicious malaria. There 
are certain clinical types which are especially included under this head 
—the comatose type, the eclamptie type, the algid type and sometimes 
the bilious remittent type. They are nearly always produced by estivo- 
autumnal parasites. 

In the comatose type the patient has usually had several paroxysms, 
occurring in the course of recurring acute attacks or relapses, which 
have been improperly or insufficiently treated. Usually the patient is 
stricken rather suddenly with a severe paroxysm, perhaps ushered in 
by a chill, vomiting and rapidly developing unconsciousness. It may 
be mistaken for such conditions as apoplexy or sunstroke. The tem- 
perature is usually high, generally ranging between 103° and 106° F. 
(39.4° and 41.1? C.). There may be delirium for a time, giving way, 
however, to more or less complete coma. Unless prompt relief is obtained 
by the administration of quinin intravenously, death usually occurs. In 
other cases the patient may regain consciousness and go on to recovery. 

The eelamptie type is found especially in children. The patient is 
seized with violent pains in the back of the head, vomiting and eclamptie 
seizures. Profound coma usually supervenes, accompanied by very high 
fever. If such a case is not examined early and prompt treatment in- 
stituted, death may occur within a few hours. Blood examination shows 
enormous numbers of parasites present. 

In the algid type, there is profound prostration. The surface of 
the body is cold. A profuse, cold, clammy perspiration is present and 
the patient appears to be in a state of complete collapse. The tempera- 
ture is not high, as a rule, and in many instances it is subnormal. Un- 
less prompt relief by intravenous administration of quinin is afforded, 
death is likely to occur in a few hours. In many instances, the most 
heroic treatment fails to save the patient. Fortunately, it is not neces- 
sary that this type of the disease should develop. It occurs only in 
individuals who have had repeated recurrences and is therefore always 
due to neglect of proper treatment of previous infections. 

In the bilious remittent type the patient is usually seized with 
uncontrollable vomiting and extreme prostration. Large quantities of 
bile are vomited and the fever usually runs a remittent but high course. 
Delirium or coma may supervene. 

General Malaria Control.—Under General Control will be discussed 
those measures which may be applied in a given locality or area, large 
or small, for the purpose of preventing malaria among the entire people. 
These measures are directed either against the malaria parasites or 
against the transmitter of them. If we could entirely eliminate mos- 
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quitoes from any locality the transmission of malaria would at once 
cease. On the other hand, if we could destroy all the malaria parasites 
in a locality the transmission would eease, and not only would the trans- 
mission eease but there would be no more sickness from malaria. Malaria 
ean be destroyed either in man or to some extent in the other host, mos- 
quitoes. 

DzsTRUCTION or MALARIA Parasites In MAN.— We may destroy the 
malaria parasites in the blood of a group of people either as the parasites 
are introduced into the blood or after infection and multiplication have 
taken place. The destruction of parasites immediately after their intro- 
duetion serves as a prophylaetie measure so far as the individual is 
eoneerned and indirectly also as a prophylactic measure for the com- 
munity. If correct doses of quinin or other drug taken at proper inter- 
vals would destroy malaria parasites as soon as they are injeeted into 
the blood by mosquitoes, and if everybody in a given community would 
take it there would be no further transmission of the disease. 

Perhaps the most extensive use of quinin prophylaxis for all people 
in the eommunity has been made by the Italians, and as a result there 
has been a great reduction in the prevalence of the disease. Many stu- 
dents of malaria do not appreciate the important part played by quinin 
prophylaxis in the eampaign against malaria in Ismailia. The author 
was impressed with this when reviewing the literature on the subjeet, 
especially an article in the Annals of Tropical Medicine and Parasitology 
by Stephens, in which he gives more or less in detail the antimalaria 
measures carried out there by Ross, and the effects, resulting in the prac- 
tical disappearance of malaria. So far as these details indicate, anti- 
larval measures were not undertaken until after Major Ross’ visit in 
September, 1902, and therefore could not have affected the prevalence 
of malaria before 1903. In February, 1902, the entire personnel of the 
canal company was put on systematic prophylactic quinin. It appears 
that only the workmen were required to take the quinin under super- 
vision, but that it was optional with certain other employees. The num- 
ber of cases of malaria fell from 476 in 1901 to 85 in 1902, due ap- 
parently entirely to the quinin prophylaxis. Stephens says: '*To what 
the extraordinary fall of 2,591 in 1900 to 476 in 1901 is to be attributed 
is not clear. For although diagnoses made by the ‘sisters’ of the dis- 
pensary may not be accurate, yet if these 2,591 cases of ‘fever’ were not 
malaria, we are at a loss to what to ascribe them. ... It should be 
added that quinin at this time was given by the ‘sisters’ to those who 
came to ask for it, but to what extent it was given, what effect it had, it 
is impossible to say, unless one accepts these figures as affording the 
answer." 

PROPHYLAXIS FOR THE ENTIRE PoPULATION.—AÀ considerable amount 
of edueational work is necessary in order to induce an entire population 
to take prophylaetie treatment. In faet, it is only when malaria 1s very 
prevalent and people can be forcibly impressed with the importance of 
preventing it that they can be induced to take treatment for this pur- 
pose. It is one thing to persuade well people and those who have not 
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had malaria and who, so far as they realize, are not likely to have it, to 
take treatment, and an entirely different thing to get those who already 
have malaria to take it for the purpose of disinfection. Where they are 
under suitable control, as for instance in the ease of armies or groups 
of laborers, it may be practical to require all to take quinin, but with a 
free-living people who must first be convinced that they need it and 
whose codperation must be secured by argument and publicity work, 
it is not to be expected that 100 per cent. of eoóperation ean be secured. 
Therefore 100 per cent. of prophylactic treatment could not be secured 
even if the remedy were perfect. There will be exceptional individuals 
who are antagonistic to any public move. There will be others who, on 
account of idiosynerasy to quinin and on account of the discomfort it 
may produce in them, will fail to take it. There are still others who 
for various reasons may forget or neglect it. 

The success of prophylactic treatment with a large group of individ- 
uals will depend very largely upon the personal equation or upon the 
ability of those who undertake it, to carry it out. There are many indi- 
viduals who have little ability to secure the coöperation of the publie in 
any move. There are others who would be able to obtain the confidence 
and eoóperation of the same people. One who undertakes to carry out 
the administration of prophylactic treatment in a community should first 
be familiar with his subject. He should know what malaria is and how 
it is carried from one individual to another, and he should also not have 
any doubt that the measures he is advocating will be successful if car- 
ried out. 

House to house visits and personal contact with the people are very 
necessary. The visits must be made at frequent intervals in order that 
the objections that arise in the case of different individuals from time 
to time may be met and explained away. This close personal touch with 
the people is also necessary in order to correct any erroneous reports 
or impressions that would otherwise influence some individuals to dis- 
continue their treatment. In a group of people in a rural community 
in Arkansas to whom Derivaux gave quinin either for prophylactic 
or sterilization purposes, only 17.64 per cent. took 100 per cent. of the 
treatment during the entire period. It is noteworthy, however, that 
79.61 per cent. took over 50 per cent. of the quinin issued to them. 
It is very probable that in most instances, at least, those who took as 
much as 50 per cent. of their quinin would be disinfected or would be 
protected against malaria. This would therefore insure a high per cent. 
of protection. We must remember that in publie health work it is not 
to be expected that 100 per cent. of results will be obtained except in 
special instances and when work is done on a limited scale. This is 
especially true where the success depends upon the eoóperation of the 
people themselves. 

The follow-up work in eommunities Nos. 24 and 25 in the author's 
observations in Bolivar County showed that by repeated visits and by 
keeping in close touch with the people, about 85 per cent. ean be induced 
to take sufficient quinin to insure protection. There will be some indi- 
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viduals in every large group who will refuse to take treatment, no matter 
who works with them, and regardless of almost any other cireumstances 
which may exist. 

Prophylactic treatment depends upon the coöperation of the people. 
As a matter of fact, success or failure depends not so much upon what 
the remedy will do, as upon whether the eoóperation of the people ean be 
secured to a sufficient extent to induce them to take enough of it to ob- 
tain the desired results. The writer believes that there is no question in 
the minds of most of those who are informed on the subject that if people 
will take it the transmission of malaria can be prevented. The practi- 
eability of prophylactic treatment in rural communities or in different 
groups of people in different loealities and different parts of the world 
depends very largely upon eoóperation. Among those people who, on 
account of lack of information or of prejudice against the use of quinin 
or for some other reason, are not inclined to take the drug, quinin prophy- 
laxis is impractical. On the other hand, among people who have sufficient 
intelligence to codperate and to appreciate the movement, it will be 
successful in the hands of intelligent and competent workers. 

CONTROL or MALARIA By DISINFECTION or MALARIA Carriers.—Usu- 
ally, whenever we speak of quinin prophylaxis we think of taking quinin 
to prevent infection. There is, however, a more practical and successful 
method of preventing the spread of malaria by the use of drugs than 
the one just described. That is, disinfecting infected persons. If we 
eould disinfect every malaria carrier in a given locality so that there 
were no malaria parasites present, there naturally could be no further 
transmission of malaria in the community because there would be no 
malaria parasites to transmit, regardless of the number of mosquitoes 
that might be present. It is true that new cases might be introduced as 
a source of infection, but transmission from the new cases would be very 
slow, and if we could ever earry out antimalaria work by disinfecting 
malaria carriers to a sufficient extent to eliminate or practically elimi- 
nate the disease, any new cases that occur would naturally receive 
proper and prompt treatment so as to destroy the parasites and prevent 
any considerable spread of the infection. In fact, the author believes 
that if the disease can be eliminated or practically eliminated from a 
eountry, no matter how malarious it is, by the general use of quinin and 
plasmochin for the disinfection of all infected persons, there need be no 
concern as to the subsequent spread of the disease. The population will 
have been so well informed and so convinced of the importance of proper 
treatment by the experience and object lesson that any tendency to re- 
erudescence will take care of itself. Relapses may occasionally occur 
in individuals who take proper treatment, but if almost all the people in 
the communtiy take proper treatment to disinfect themselves whenever 
they have malaria, there can be no spread of any consequence. 

LOCATING INFECTED Persons IN A Community.—In order to locate 
all malaria carriers in a community, a malaria survey must be made, and 
this must include, of course, everybody in the community. This survey 
should ascertain the history of recent attacks of malaria and should 
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also include blood examinations of all who give negative histories. By 
the studies in Bolivar and Sunflower Counties it was found that in that 
region, whieh is supposed to be representative of the malaria section of 
the Southern States, at least 50 per cent. of all the attacks of malaria 
that occurred during a year were relapses from previous infections and 
that not more than 50 per cent. represented new infections. It was also 
found that people who had attacks of malaria during a given year were 
most likely to have attacks during the next year (these were, of course, 
largely relapses) and also that they were most likely to be malaria car- 
riers. Some of them were found upon examination not to have malaria 
parasites at all times. It was decided, however, that they should all be 
considered as malaria carriers or as probable malaria carriers and that 
unless they had had proper treatment, which seldom occurred, they 
should be given the necessary disinfecting treatment. 

All persons who have had an attack of malaria during the twelve 
months preceding examination should be treated. Usually there is not 
the slightest difficulty in inducing them to take treatment and to take it 
properly. As a rule they know they have had malaria and are willing 
to take the proper treatment to get rid of it. Many of them think they 
still have it in their systems and they are willing to take the proper treat- 
ment in order to eliminate it. 

It is desirable to make a proper blood examination of those who give 
negative histories. As has been pointed out under Diagnosis, blood ex- 
amination does not find 100 per cent. of the infected people in a group, 
but it does find a large per cent. of them and especially those who have 
sufficient parasites to be a source of infection at the particular time. In 
the vast majority of cases the person who gives a negative history and 
also a negative blood examination either is not infected at all or has 
sufficient resistance to throw off the infection without treatment. This 
is not always true, of course, but the tendency is in this direction, at 
least. Therefore, those who are carrying infection but who are missed 
by both the history and the blood examination are few in number and- 
are least likely to be a source of spread of malaria later. 

Both those who give positive histories and those who are found posi- 
tive on blood examination should be given the treatment necessary to 
disinfect them. Just what this treatment is and the reasons for the 
exact details will be dealt with more extensively under the head of Medi- 
cal Treatment, but in any event it should be continued for a period of 
eight weeks. Proper treatment disinfects more than 90 per cent. of 
those who take it. 

NECESSITY or ISSUING THE FuLL Eigot WEEKS’ TREATMENT AT ONE 
Timn.—lt is much better to issue the full eight weeks’ treatment at one 
time than it is to issue it in divided quantities. In our Mississippi Delta 
work, where the quinin alone was used in 10 grain doses daily, the method 
was adopted of issuing bottles of 112 tablets to those who take tablets 
and eight ounce bottles of syrup of yerba santa containing the necessary 
amount of quinin to those who take syrup. It is best to explain to the 
patient at once that it is necessary for him to take the entire treatment 
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in order to be sure of eliminating the infection. If the entire treatment 
is not furnished at one time, it may happen that for some reason or other 
the part that is furnished will give out before the balance is supplied. 
Perhaps the most important reason for giving the full treatment at one 
time is to impress the patient that this is the minimum that is required 
to disinfeet him, and to ereate the general impression among the people 
that in the future malaria must be treated by a full eight weeks? treat- 
ment if disinfection is to be accomplished. Perhaps the greatest draw- 
back to disinfection has been the insufficiency of the treatment employed. 
The treatment ordinarily preseribed by doctors does not disinfeet the 
patient, largely because there is no definite fixed duration of treatment 
impressed upon the patient at the outset as being necessary. Many doe- 
tors simply prescribe sufficient treatment for a few days, and even 
although they intend to repeat or continue the treatment they fail to 
impress the patient with the absolute necessity for continuing it for a 
sufficient length of time. The patient feels well in a few days and does 
not see the necessity of taking treatment any longer and therefore, of 
course, discontinues it. On the other hand, if we issue the full treatment 
at once and at the time of furnishing it explain to the patient carefully 
and thoroughly that nothing short of the full eight weeks’ treatment is 
likely to be suceessful, we impress him and we are much more likely to 
have his eoóperation. 

INTERMITTENT VERSUS DAILY TREATMENT FOR DISINFECTING MALARIA 
Carriers.—The advantages of the daily administration of quinin over 
intermittent treatment is discussed in detail under Time of Administra- 
tion. There are sufficient advantages in favor of it so that there is, in the 
author’s judgment, no question whatever that it is the proper treatment. 
It must be granted that if intermittent treatment is continued sufficiently 
long it may prevent relapses during the period of administration, but 
the author is quite convinced that the daily quinin treatment is much 
more efficient in disinfecting infected persons. He has come to this con- 
elusion after considerable research and investigation and with relue- 
taney, after having once held the opposite view. At that time, however, 
his opinion was based more upon theoretical grounds than upon actual 
observation and research. 

A very important advantage that the daily administration has over 
the intermittent is that the treatment is less likely to be forgotten and 
neglected. Those who take a dose of quinin or other drug every night be- 
fore retiring soon establish the habit of taking it and are less likely to 
forget and to neglect it than those who try to take it on one or two days 
a week. 

THe Extent or MALARIA Conrrot THat CAN BE ACCOMPLISHED BY 
` DISINFECTING INFECTED Persons.—In the experimental treatment of the 
infeeted among 31,459 persons in Bolivar County during the years 1916 
and 1917, there appeared a reduction, as indieated by reéxamination of 
the blood, of 35.52 per cent. This includes all of the experimental groups, 
some of whom were treated in a manner that, it is now known, eould 
not have greatly reduced their malaria. In one community in which 
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a reéxamination was made exactly twelve months from the time the first 
examination was made and treatment was furnished, the second 
examination showed a reduction of 83.32 per cent. in the amount of 
infeetion. In Sunflower County during 1918 this method of malaria 
control by disinfecting malaria carriers was carried out under more 
ideal conditions and more as a demonstration than as an experiment. In 
the second community examined, in which 432 were surveyed and treated 
in 1918, a resurvey in 1919, exactly twelve months from the previous 
one, shows a reduction of 95 per cent. in the prevalence of malaria 
during the twelve months following the treatment as compared with 
the preceding twelve months. This is based upon the histories of attacks 
of malaria. The work here shows that it is possible to prevent the trans- 
mission of malaria in a given locality or area by disinfecting infected 
persons, and also that it is possible to induce the class of people living 
in the Mississippi Delta region to take the necessary quinin to disinfect 
themselves. 

Now with plasmochin, which tends to destroy and sterilize the 
gametocytes very quickly and shortens the period necessary to keep up 
treatment, no doubt better results can be obtained. Cure of the infected 
people in a given community is still a promising method of malaria con- 
trol. Four chinoplasmin (quinin 0.125 gram, plasmochin 0.005 gram 
each) tablets daily for a period of two weeks would be much simpler and 
probably more effective than the former method with quinin alone. 

Prevention.—GrNERAL Mosqurro CowTROL MzAsUuRES.—Mosquitoes 
are to be controlled almost entirely by preventing the development of 
larve—antilarval measures. Such measures are usually conducted on a 
community basis, but they may be carried out by individuals in suitable 
localities. 

(1) Elimination of Breeding-places.—Mosquitoes spend the larval 
stage in water. If there is no water suitable for Anopheles to breed in, 
there is no development of Anopheles larve. Anopheles breeding-places 
ean be eliminated either by filling so that water does not stand at all, or 
by drainage. Artificial containers sometimes serve as breeding-places 
and should therefore receive attention. The drainage of mosquito breed- 
ing-places will depend very largely upon the particular locality. The 
most practical method of draining should be followed in each instance. 
Generally speaking, either filling or permanent drainage construction 
is to be recommended. Temporary work soon loses its effectiveness 
unless constantly cared for, whereas permanent work, especially filling, 
when once properly done requires no further attention. 

(2) Oiling and Poisoning.—In those collections of water that can- 
not be filled or drained, oiling may be resorted to. It should always 
be done with the knowledge that it is a temporary measure. The best 
method of applying oil is by means of sawdust saturated in the oil. 
Usually a mixture of about equal parts of crude petroleum oil and 
kerosene is most satisfactory. Waste motor oil is useful for this 
purpose and often may be obtained at very little cost. Sawdust soaked 
in this way may be carried my means of buckets or other containers and 
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scattered, especially at the edges of breeding pools. The sawdust eon- 
tinues to set the oil free for some time after it is put into the water 
and it is a much more satisfactory method of ensuring a proper spread 
than the spray pump or other means. To be of service the film of oil 
must entirely cover the area in which the larve are to be killed. It kills 
them by suffoeation. They are not able to projeet their breathing tubes 
through the thin film of oil on the water. 

Poisoning by means of different larvaeides and sometimes by waste 
from manufacturing establishments like, for instance, niter cake, is 
also successful. It is very limited in its application, however, because 
of the danger of poisoning animals and possibly human beings. An- 
other serious objection to any other kind of poisoning is that it kills 
the predatory insects and also the fish which destroy larve. As long 
as the water remains poisoned, it of course makes little difference if all 
fish and predatory inseets are killed, but as soon as it is replaced by 
fresh water, or when the poison in the water is removed or neutralized, 
there is a more favorable breeding-place than ever. Pools of water 
that ean be stocked with fish may be kept free from larve in this way. 
The pool must be kept clear of floatage, trash and débris and also of 
weeds, if the fish’are to destroy the larvæ. 

Collections of water that cannot be drained or oiled effectively ean 
be kept free of larve by thoroughly and frequently cleaning them of dé- 
bris and floatage and also by keeping the banks perfeetly clean. 

(3) Clearing—Anopheles larvae breed most freely in collections of 
water that are more or less covered by vegetation such as grass, weeds, 
trees, ete. Not only are such collections more suitable for breeding, 
but the adult mosquitoes are proteeted from their enemies by the vege- 
tation. Clearing the land of vegetation, especially of trees, is a very 
important factor in the control of Anopheles. In a large part of the ma- 
laria section of this country there are many bayous, ponds and streams 
in whieh mosquitoes breed in large numbers. These are usually un- 
cleared. The custom is to clear the high ground for cultivation or 
other developments but to leave the low ground of these plaees un- 
cleared. Anopheles come out from such swamps or weeds to attack 
their victims and then return to the swamp for protection and also to 
breed. A very important factor in malaria control is clearing and then 
pasturing the land bordering the bayous, lakes and streams. Usually 
it makes excellent pasturage. The author believes that he can say with 
perfect confidence that if the bayous and streams of Sunflower County, 
one of the heavily infected counties of the Mississippi Delta, were all 
cleared and well pastured, malaria would practically disappear from the 
country and a considerable profit would also result from the use of these 
pastures. - s : 

During the past few years a number of demonstrations in malaria 
eontrol by antimosquito measures have been made by the United States 
Publie Health Service and by others. A report of malaria control at 
Hamburg, Arkansas, by Taylor is illustrative of what ean be done by 
a concentrated effort in mosquito control. In this instance no major 
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operations were undertaken or necessary. Proper training of ditches, 
filling of unnecessary pools, ete., were carried out. The results of the 
work are strikingly shown in the accompanying chart (Fig. 16). The 
per capita eost of this work was $1.45. 

The most extensive malaria control work ever carried out was done 
during the war by the United States Publie Health Service in the extra- 
eantonment zones in fifteen different states in the United States. Le- 
Prinee stated that the entire area in which Anopheles control had been 
accomplished was over twelve hundred square miles. *'Where canton- 
ments were located in notoriously malarious sections very little 
malaria was contracted by enlisted men, and the malaria sick rate among 
enlisted men in camp was very much lower than it would have been 
had they stayed at home. The commanding medical officers at the can- 
tonments report mosquitoes as being scarce at nearly all camps, and 
Anopheles as being seldom seen, except at two of the aviation camps 
near rice field areas." The cost of drainage, oiling, supervision, equip- 
ment and transportation averaged about $1.80 per acre of territory 
controlled. 

There is no longer any question as to whether malaria can be con- 
trolled in this way. The question is whether people desire to do it. 
With sufficient funds and the desire, there is nothing to prevent practi- 
eal elimination of Anopheles and incidentally of malaria from almost 
any locality. 

(4) Personal Protection Against Infected Mosquitoes—An indi- 
vidual may protect himself against malaria infection either by not allow- 
ing the parasites to be introduced into his blood or by killing them after 
they are introduced. 

Protection against infection may be summarized as protection against 
the bites of infected mosquitoes. An individual’s chief interest should 
be to avoid being bitten by mosquitoes that may be infected, but he 
may also indirectly, for his own protection, influence the number of in- 
fected mosquitoes that are in his immediate surroundings. For instance, - 
if an individual is a member of a family or of a household or group of 
people among whom there are one or more persons who have malaria, 
he ean contribute very largely to his own protection by influencing those 
who are infected to disinfect themselves. This will be explained more 
in detail in another part of this artiele. "The malaria-bearing mosquitoes 
that become infected in a given house tend to return to the same house 
and to infect others there instead of going to other buildings. There- 
fore, whenever one is living with a group of people, in a malarious 
section, he should exert any influence he has to induce every person who 
has malaria to take proper treatment to eure his infection. A man who 
is familiar with the treatment necessary to disinfect infected persons and 
ean impress others with its necessity has a valuable means of reducing 
the danger of infection to himself. 

In addition to this, he should also encourage in any way that he can 
the proper protection of known malaria carriers from mosquito bites 
until they are disinfected. It is of great importance that malaria car- 
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riers in a given group of people should be protected against mosquito 
bites. Since the Anopheles feed especially at night, the chief protec- 
tion needed is during the night. Sleeping in well screened rooms and also 
under well arranged mosquito nets becomes therefore of great impor- 
tance. The length of time that a malaria carrier is likely to remain 
a potential source of infection while taking proper treatment varies very 
greatly in different individuals and with different species of parasites. 
Since we have no way of knowing who the exceptional eases will be, and 
since in many instances it is not known which species of parasites is 
present, the safest thing is for all persons known to be infeeted with 
malaria to be espeeially protected from mosquito bites for a period of 
at least two or three weeks. 

Protecting oneself against the bites of mosquitoes is more direct and 
effective personal prophylaxis. In intensive malarious sections it is al- 
most impossible to screen out mosquitoes so thoroughly from residences 
as to furnish absolute protection. Unless, however, Anopheles are very 
abundant and there is a great deal of malaria present in a locality, one 
may protect himself by staying in well screened houses during the 
Anopheles biting time. Although under exceptional circumstances 
Anopheles will bite during the daytime, they bite so much less frequently 
then than they do at night that practically all the transmission of ma- 
laria takes place at night and there is extremely little danger during 
the daytime. One should protect oneself from sunset to sunrise and 
need not fear infection during the day. Not only is it necessary to have 
the living and sleeping quarters well screened, but one must avoid going 
out, especially to other residences and to other places where infected 
people have been and where there are likely to be infected mosquitoes 
present. Publie gatherings at night are especially likely to be a source 
of infection. To protect oneself, it is necessary to keep one’s quarters 
well sereened and to stay behind the screens during the proper hours. 
Whenever an individual deviates from this rule, he reduces his chances 
of avoiding infection to a corresponding extent. 

Individuals may protect themselves to a greater or lesser extent by 
sleeping under well arranged and efficient mosquito nets, even though 
they are obliged to sleep in houses or camps in which there are infected 
mosquitoes. A large part of the infection with malaria takes place while 
the victim is asleep. Bed nets should be used in all instances where 
the sereening of the house is not thorough and well maintained. 

Chemoprophylaxis.—There has been great difference of opinion ex- 
pressed as to the value of quinin prophylaxis. Until the advent of plas- 
mochin, this was the only prophylaetie drug available. Many observers 
have obtained almost 100 per cent. of effieieney from this means alone, 
whereas others have claimed to observe frequent failure or poor results 
from quinin. The author gets the impression that in the vast majority 
of eases where results have been unsatisfaetory or imperfeet, the fault 
has lain chiefly with the method of prophylaetie treatment. Frequently, 
also, the statements of unsatisfactory results are made without care and 
accuracy. It often occurs that an observer states that he gave quinin 
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to everybody in a given group of people and that in spite of this much 
malaria developed. Upon further reading it is often found that the dose 
employed was insuffieient or that the treatment was not systematically 
administered for sufficient period of time following the last exposure. 

The Italian method of administering quinin for prophylaxis is by 
daily doses, and Celli gives the following table of the results of its gen- 
eral use in this way, showing the reduction in the cases of malaria in 
the Italian army: 


TABLE 5.—RxsuLTS OF Quintin PROPHYLAXIS IN THE ITALIAN ARMY. (Celli.) 


Year pe ees Recidivates | Primitives Observations 
Per cent. Per cent. Per cent. 

1902 199,253 27.44 21.41 6.03 

1903 206,468 24.14 17.85 6.28 Begun quinin pro- 
phylaxis. 

1904 210,637 19.21 12.71 6.50 Continued quinin 
prophylaxis. 

1905* 218,409 21:52 13.04 8.48 Do. 

1906 211,245 18.99 12.67 6.32 Quinin prophylaxis 
extended. 

1907 202,320 12.46 7.96 4.50 Do. 

1908 216,679 8.04 5.19 2.85 Do. 

1909 228,951 6.96 4.72 2.24 Do. 

1910 234,104 5.10 3.23 1.87 Do. 

'1911 233,517 4.90 3.04 1.86 Do. 


* Year of periodical recrudescence of the epidemic. 


The reduetion of malaria as a result of this quinin prophylaxis is 
shown in Table 6, which gives the new cases in the hospital of Taranto. 
The evidence is sufficient to show conclusively that quinin prophylaxis 
has a great effect in reducing the prevalence of malaria in a group of 
people, and therefore that it has a similar effeet in preventing the disease 
in individuals. 

In our Bolivar County, Mississippi, experiments all the people living 
in each of two communities, containing a total of 1,657 people, were sub- 
jected to daily quinin prophylaxis. The dose was 5 grains (0.324 gram) 
for adults and 14 grain (0.016 gram) for each year of age for children. 
This was kept up for from three to five months. During that period 
there was great reduction in the prevalence of malaria, but a number of 
eases of malaria occurred in persons who had previously had attacks. 
The author was quite convinced that the dose employed, namely 5 grains 
(0.324 gram) a day, was not sufficient to prevent recurrences in every 
instance, i.e., not sufficient to prevent recurrences of attacks in some of 
the malaria carriers. M ) 

The same sized doses and the same method of administration of 
quinin is neeessary for prophylaxis as is necessary to cure the infection 
following an attack of malaria. In fact that is just what is accomplished 
with quinin. Quinin does not prevent infection, as has been supposed. 
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Neither does it have much if any effect upon the parasites during the 
ineubation period. This period averages about fourteen days but may 
be as long as twenty-one days or even longer. Unless quinin is eontin- 
ued at least a week or two beyond the incubation period following the 
last exposure, it usually fails to prevent an attack. It is the common 
experience that, notwithstanding the absence of clinical malaria during 
the period of exposure, if quinin is stopped as soon as exposure ceases, 
clinical attacks usually occur in due course of time. Therefore quinin 
is not an effective prophylactic against infection but it is a means of 
curing the infection after the expiration of the incubation period. The 
proper dose and method, whether taken during the period of exposure or 
afterward, is the same as that required to eure the infection under other 
eireumstanees, viz., 10 grains (0.65 gram) quinin sulphate daily (pref- 
erably at night) for adults and corresponding doses for children. 

Plasmochin is destined to take the place of quinin as a prophylaetie 
for malaria. While quinin has little if any effect upon malaria para- 
sites during the ineubation period, plasmochin, on the other hand, has 
profound effect upon the parasites in this stage and in fact prevents in- 
fection where the patient is under its influence at the time of inocula- 
tion, and provided it is continued for at least a few days following the 
inoculation. 

S. P. James and his co-workers have shown in a most convincing way 
that plasmochin effectively prevents mosquito-borne malarial infection 
in healthy individuals, while quinin lacks this remarkable property. 

While considerable further research and experience may be required 
to determine the proper doses and method of using plasmochin as a 
prophylactic, enough is already known to warrant its use when re- 
quired covering short periods of great danger of infection. 

Daily doses of 0.02 gram and 0.04 gram are effective. Larger doses 
are unnecessary. There is no necessity to combine quinin with the plas- 
mochin for this purpose as it is desirable to do in treating the disease. 
Plasmochin in these doses ean be continued safely for two weeks or 
longer at a time. There is some doubt as to whether it can be safely 
continued over long periods of time without intervals of at least a few 
days being allowed for rest periods. For the present, this should be 
advised. 

One who is obliged to do so may travel and live in malarious regions 
without danger if he will simply take the proper amount of quinin or, 
better now, plasmochin. Not only is this so, but in those instances where 
it is necessary to send armies or groups of laborers or others into ma- 
larious regions for different purposes, it is perfectly practicable and 
feasible to prevent the havoc that would otherwise be wrought by malaria 
by systematically giving quinin or plasmochin. Any individual who 
eares to protect himself may do so in this way. 

GENERAL MANAGEMENT.— The general management of cases of mala- 
rial fever is not different from the management of other fevers. The 
patient should be put to bed and should remain in bed for from forty- 
eight to seventy-two hours. In the pernicious cases, of course, the period 
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TABLE 6.— RESULTS or QUININ PROPHYLAXIS IN THE HOSPITAL OF TARANTO. 


New Cases 


Year "ropes SUNG Observations 
er cent. 

Total DONE 
EE ee a E A E a N 193 20.19 
ET TO SETE O 130 13.19 
ee Mey Mera reel owe we ILL vk 35 14.64 

5 cath ne 10 OTI eid es cose MEN 81 8.33 |Begun quinin prophylaxis. 

EN DOT E PES 89 9.65 Do. 
VEU o acp OI CE a TTE 107 10.09 |General quinin prophylaxis. 
ODORE AURA cius abes 72 7.00 Do. 
RODA dert a ecelesie 74 6.75 Do 
Eene sto E eee oe MER 46 3.94 Do 
Egon EO EN ser ese dete le mie en t 23 1:25 Do 
DOLO Ea LEO n etes elvis 13 75 Do 
[PPS Be ae ee eee 21 96 Do 


*Year of periodical recrudescence of the epidemic. 


in bed should be longer than this. The bowels should be emptied, pref- 
erably with a purgative, although enemata may serve the purpose. In 
all severe cases, especially in children, it is of great importance at first 
to wash out the bowels and also to give a purgative as soon as it can be 
done. Some believe that simple saline purgatives are as good as any, 
but others strongly advocate the use of calomel. In the author’s judg- 
ment, in every ease in which the diagnosis of malaria is reasonably cer- 
tain, calomel should be given, followed in a few hours by the saline. 
There is good reason for the belief that calomel is superior to any other 
purgative in malaria. Although the author strongly advocates the use 
of a purgative, calomel by preference, at the beginning of all cases of 
acute malaria, he wishes to be clearly understood as opposing any delay 
in the administration of the specific drug, quinin, or quinin and plas- 
mochin, while waiting for the action of calomel or other medicine. 
Specific medication is always to be begun in malaria as soon as it ean 
be given after the diagnosis is made. The mistake is often made of giving 
calomel or some other purgative and waiting for it to act before starting 
specific treatment. This is not only a serious mistake, but in the case of 
pernieious malaria, it may frequently result in the death of a patient 
who could otherwise have been saved. An instruction frequently given 
by physieians who visit malaria patients is to give a purgative, wait 
until it acts and then begin quinin. If, for some reason or other, the 
purgative is slow to act there may be a delay of several hours or even of 
a day or two before the patient is given the life-saving specifie remedy, 
all this time having been lost in waiting for the action of other drugs 
that have no specifie action. 

After the acute attack of malaria has passed and the temperature 
has returned to normal, the patient may be allowed to get out of bed 
and, as soon as he is strong enough, to resume his usual occupation. It 
is not necessary to keep patients in a hospital or at rest while conva- 
leseing from malaria, except of course following severe or pernieious 
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attacks. In such instances the condition of the patient will indicate 
when he is able to resume work. The important thing is to give proper 
instruction as to treatment before discharging the patient from the hos- 
pital, or allowing him to leave his bed. 

It is very important that all malaria patients should sleep in well 
screened houses or under suitable bed nets, or both, in order to keep 
out mosquitoes. 

Digr.—In acute malaria the first thing to do is to empty the alimen- 
tary canal and at the same time administer quinin. The second impor- 
tant thing is to avoid a heavy diet of any kind. Generally the diet 
should consist of liquids for a day or two, or even longer in pernicious 
eases. During canvalescence and the period of treatment necessary for 
disinfection, the patient should have the usual diet but should avoid 
overeating and especially refrain from eating large quantities of indi- 
gestible food. In regions where malaria is very prevalent, there is a 
common belief that such things as museadines, unripe watermelons and 
green fruit will cause chills and fever. They do not actually cause chills 
and fever, but they do precipitate attacks in people who are already in- 
fected. They favor the development of malaria parasites and the pro- 
duction of clinical attacks and should therefore always be avoided by 
those who are known to be infected. 

CrrMATOLOGY.—A climate which favors the production of Anopheles 
mosquitoes favors the spread of malaria. Great variation in the tem- 
perature, especially if changes are sudden, tends to produce attacks 
in people who are already infected. Sudden chilling of the surface of 
the body by getting wet while hot, ete., tends to produce attacks in those 
who are already infected and to make the disease worse in those who 
are having clinical symptoms. Regardless of these facts, it is not neces- 
sary for any person to leave a malarious country in order to get rid of 
malaria infection nor to go to a high, dry climate to recover from malaria. 
Given proper specific treatment, one should be able to recover from 
malaria in the most intensely malarious spot in the world. 

Climate, or at least elevation, seems to have some effect upon the 
development of clinical symptoms and upon recovery from an attack. 
It frequently oeeurs that persons who have gone for months and per- 
haps for years without having attacks while living in a low, warm, mala- 
rious region soon develop a chill or an acute attack of malaria when they 
go to a higher altitude. Usually, also, the chill that occurs under these 
circumstances is more severe than previous ones have been. A few days 
of treatment give prompt relief, and it is noteworthy that many such 
persons lose their infection without continuing treatment for any great 
length of time. Although as indieated a moment ago, resort to special 
localities and climate is not necessary in any ease, it is a fact that pa- 
tients are usually eured of their malaria more rapidly in high altitudes 
than in lower ones. 

Locan TREATMENT.—There is no local treatment indicated for ma- 
laria except perhaps for the chronic enlarged spleen of long duration, 
in which counter-irritation by means of red iodid of mercury ointment 
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has been recommended. The author is frankly of the opinion that ex- 
perimenting with such methods tends to cause negleet to the specifie 
remedy, and that it should perhaps never be resorted to. There is 
great doubt whether it has any efficacy whatever. 

TREATMENT OF Symptroms.—The fever is sometimes suffieiently high, 
104* to 106.5? F. (40? to 41.4? C.), and the headache and suffering 
so great as to justify and demand treatment to relieve them. The coal 
tar preparations are useful, and although there is considerable objec- 
tion raised to their use, the harm or possible harm is certainly out- 
weighed by the relief they afford the patient. It is not necessary that 
large or objectionable doses should be given. 

The nausea and vomiting that occur with acute attacks of malaria 
are best relieved by calomel. In the pernicious cases, especially in those 
of children who have convulsions, reducing the temperature by baths 
and eold enemata is indieated. 

Speciric THERAPY (VACCINES AND SERUMS).— There is no excuse or 
scientific basis for using or trying to.use vaccines or serums in the treat- 
ment of malaria. 

MEDICINAL TREATMENT: SPECIFIC Drues.—Malaria is one of the dis- 
eases for which we possess a specific remedy. All that is required to ob- 
tain 100 per cent. of results is the proper use of quinin or quinin com- 
bined with plasmochin. Barring moribund eases or those in which too 
much damage has already been done, there are practically no exceptions. 
There are as many methods of treating malaria as there are authors who 
have written on the subjeet. No endeavor will be made here to describe 
the methods that have been advoeated by different authorities, but the 
author wil give what in his judgment is the most practical and cor- 
reet treatment, based upon a study of the treatment advised by differ- 
ent authorities and also upon rather wide experienee and opportunity 
for observation. 

Up to 1926 we had one and only one specifie remedy for malaria— 
quinin and other alkaloids of cinchona. There have been literally hun- 
dreds of remedies besides quinin advocated and promoted for malaria. 
It would be useless to diseuss them here, for all ean be put down as of 
little or no value. 

Notwithstanding the enthusiasm with which many different remedies 
besides quinin have been advocated from time to time, all of them have 
gone the same way, into disuse, with the exception of one—plasmochin 
—introduced in 1926. 

The introduetion of plasmochin marks the beginning of a new era 
in the history of the treatment of malaria. Here we have a specifie rem- 
edy that has already stood the test in the hands of hundreds of investi- 
gators throughout the world and has been found to have definite and 
profound specifie effeet upon malaria. The most ardent supporters of 
quinin only, in the face of the faets, now have to recognize that in plas- 
mochin we have a specifie remedy for malaria whieh aetually has certain 
points of superiority, as well as some of inferiority, over quinin. Those 
who, through caution and conservatism or otherwise, have refrained from 
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the use of this new remedy and adhered to quinin alone, sooner or later 
will have to recognize and take advantage of the merits of plasmochin as 
a valuable adjunet to quinin in the treatment of malaria. 

The author has been reluctant to aecept and indorse plasmochin, 
largely because of the extravagant claims, especially of superiority over 
quinin, that were made by early advocates of its use and because of the 
variable and sometimes high toxieity of the drug, in doses first thought 
to be necessary. Larger experience with plasmochin by so many com- 
petent observers throughout the world, smaller doses and using it in com- 
bination with quinin have established a useful plaee for it in treatment 
and especially in prevention of malaria. The limitations of its useful- 
ness and best methods of application have hardly been determined as 
yet, beeause so short a time has elapsed since its introduction. However, 
enough is already known to make it available for practical use. 

It will be convenient to discuss the treatment of malaria with quinin 
alone and then take up the use of plasmochin. 

Quinin.—(1) Dosage.—The dose of quinin used in the treatment of 
malaria should be suffieient to kill the malaria parasites in the blood 
without injuring the patient. There are parasites lodged in the organs 
and tissues of the body whieh are entirely out of reach of quinin for 
the time being, no matter how large the dose may be. All that we ean 
hope for is to kill those that are in the free circulating blood, and we ean 
really only hope to kill the asexual parasites at that. Ten grains (0.65 
eram) of quinin are sufficient to destroy the parasites that are present 
in the blood during the time that the maximum eoneentration of the 
drug is present. Five grains (0.324 gram) are not sufficient. Much 
larger doses than 10 grains are no more efficient. The larger the dose of 
quinin, the more discomfort produced. Some people can take 30 or 40 
grains (1.95 or 2.60 grams) during a day without great discomfort and 
some can even take as much as 90 or 100 grains (5.85 or 6.50 grams). 
Few people are made very uncomfortable by 10, 20 or 30 grains of 
quinin per day, especially if they remain in bed or at rest. The author’s 
own feeling is that 10 grains are the proper dose for adults and that it 
should be repeated as often as necessary to obtain the proper amount 
of quinin during a twenty-four hour period. He does not believe that 
10 grains in one dose should be exceeded at any time. This is espe- 
cially true of intravenous administration, as well as of administration by 
mouth. If there is ever any reason for the use of quinin intramuscularly, 
the dose should not exceed 10 grains. It may be repeated as frequently 
as is necessary to administer the required quantity. 

(a) Proportionate Dose for Children.—lt is usually said that chil- 
dren ean take quinin better than adults and that they should have pro- 
portionately larger doses. In a large series of experimental treatments 
of malaria to disinfect malaria carriers in our Bolivar County work we 
gave l5 grain (0.0324 gram) for each year of age up to twenty years 
and then the 10 grain (0.65 gram) dose. An analysis of results from 
this treatment showed that there had not been the same proportion of 
disinfeetion in ehildren as in adults. From the data in hand we were 
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able to ealeulate what dose would be required to disinfect as large a 
per cent. of children as were disinfected by 10 grains in adults. That 
is as follows: under one year, 1o grain (0.0324 gram) ; one year, 1 grain 
(0.065 gram) ; two years, 2 grains (0.13 gram) ; three and four years, 3 
grains (0.195 gram) ; five, six and seven years, 4 grains (0.260 gram); 
eight, nine, and ten years, 6 grains (0.40 gram); eleven, twelve, thir- 
teen and fourteen years, 8 gràins (0.52 gram) ; fifteen years or older, 10 
grains (0.65 gram). 

(2) Mode of Administration.—Barring pernicious eases in which 
there is reason to believe that the patient's life depends upon getting 
it into the blood stream at the very earliest possible moment, quinin 
should always be given by mouth. It is slowly absorbed, the maximum 
quantity reaching the blood stream in about eighteen hours, but a con- 
siderable concentration is present in two hours after its administration. 

In pernicious cases where it is thought necessary that the quinin 
should reach the blood stream at once, intravenous administration may 
be a life-saving measure. In that instance, not exceeding 10 grains of 
bimuriate of quinin dissolved in not less than 20 c.c. of normal salt 
solution should be administered at once. A large, all glass syringe is the 
proper apparatus for this purpose. One who is competent ean give the 
injeetion in this way almost as easily as hypodermieally. Intravenous 
administration of any drug, especially quinin, is quite a formidable pro- 
cedure and should never be resorted to except where it is absolutely 
demanded. There is no exeuse for the administration of quinin in- 
travenously for the routine treatment of ordinary malaria, and the use 
of this method for this purpose ean only be condemned. 

(3) Time of Administration.—Different authors have advocated the 
administration of quinin at certain times, with special reference to the 
oecurrenee of chills. The advice is wrong. The time to begin administer- 
ing speeifie treatment for malaria is promptly after the diagnosis has 
been made. As soon as the physician knows that he is dealing with a 
ease of malaria nothing should prevent beginning the use of quinin at 
onee. He should not wait for the aetion of a purgative, nor for the fever 
to go down. He should not wait for a certain time preceding the next 
paroxysm, but should begin quinin at once. In treating acute attacks 
of malaria about one dose every eight hours should be given for the first 
three or four days without regard to anything except the objeet of ad- 
ministering the desired amount during the twenty-four hour period. 
Thirty grains (1.95 grams) during twenty-four hours are sufficient for 
all eases, barring perhaps extremely rare pernieious eases. In pernieious 
eases it is proper to give a dose of quinin intravenously and to repeat 
the dose every two or three hours until 30 grains have been adminis- 
tered. Not a single dose should be given intravenously, however, after 
the patient is able to take quinin by mouth. In the most severe per- 
nieious eases not more than two or three doses should be given intraven- 
ously at the short intervals of two or three hours. After that it should 
certainly not be repeated oftener than every eight hours. It should be 
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remembered that the most lasting and dependable way of administering 
quinin is by mouth. 

The active clinical symptoms—fever, or chills and fever—are practi- 
eally always controlled by 30 grains of quinin daily within a period of 
three or four days. In fact it is rare indeed for these symptoms not to 
disappear within forty-eight hours. The accuracy of the diagnosis should 
be questioned in any case in which chills and fever, or fever alone con- 
tinues more than two or three days. Other causes should be looked for. 
Complications or incorrect diagnosis is usually found to be the explana- 
tion. Quinin is so effective in controlling these symptoms that often 
much smaller doses bring the same results. Ten, 15 or 20 grains will 
control the symptoms promptly in most cases. Since we have no way 
of knowing which eases will require larger doses, it is better to employ 
the 30 grains daily in all cases where there is no special contra-indica- 
tion or objection. Where there is any special contra-indication for the 
large amount, one need not hesitate to reduce to a daily amount of 20 
or even 15 grains. 

After the first three or four days of 30 grains of quinin a day for 
acute attacks, the patient should be given only one dose of 10 grains, 
daily preferably, at night before retiring. Since treatment must be kept 
up for a period of at least eight weeks, it is desirable that it should be 
convenient and produce the minimum amount of discomfort. There is 
much more discomfort produced when the patient is up and about than 
when he is at rest. A dose of quinin taken at night does not produce as 
much discomfort, in active patients, as the same dose taken in the morn- 
ing. It is much more likely to be remembered and taken at night before 
retiring than at other times of the day. 

(4) Frequency of Administration—To insure ample concentration 
of quinin in the blood stream to kill all parasites in the circulation dur- 
ing the acute stage, it should be administered as often as once every 
eight hours, but after the acute symptoms have passed it is not neces- 
sary to administer more than one dose per day for final disinfection. 
The drug being slowly absorbed and slowly eliminated, especially in pa- 
tients whose bowel actions are normal, a sufficient concentration is 
present in the blood at all times to destroy parasites if one dose a day 
is taken. 

(5) Duration of Treatment.—Some people are disinfected of malaria 
parasites by taking quinin for only a few days. A larger per cent. 
are disinfected by taking it for two weeks. A still larger number, per- 
haps about 60 per cent., require four weeks’ treatment. The best in- 
formation the author can obtain indicates that more than 90 per cent. 
are disinfected by taking quinin systematically for a period of eight 
weeks. It would probably take between three and four months to dis- 
infect 100 per cent. With these facts before us, it is very apparent that 
we must strike some middle ground between a very short period of treat- 
ment, in which only a small per cent. are disinfected, and the other 
extreme, the three or four months’ treatment necessary to disinfect 100 
per cent. The author’s opinion is that for routine purposes all malaria 
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patients treated with quinin alone should be put upon eight weeks’ 
treatment. None should have a shorter period of treatment. By careful 
inquiry into the history, we can usually recognize a good many of the 
resistant, difficult cases to disinfect who would comprise the remain- 
ing 10 per cent. not disinfected after eight weeks’ treatment. Most of 
such cases give a history of previous treatment followed by relapse. Any 
ease thought likely to be a resistant one and to require longer treatment 
should be given treatment at the outset accordingly. Two, four or six 
weeks should be added to the usual eight weeks’ treatment. This must 
be done without intermission. If, for instance, a patient takes treat- 
ment for eight weeks and then after stopping, relapses, the full eight 
weeks’ treatment must be repeated and the additional time added to it. 
The first course of treatment, which failed, is of no value and does not 
count as a part of the second course. This is a fundamental principle 
affecting the treatment of any disease by means of a specific, which 
is not generally recognized or appreciated. To give insufficient treat- 
ment and wait for a relapse to indicate whether the patient has been 
disinfected usually results in necessitating a needlessly long treatment, 
in the first place, and, in the second place, exposes the patient to what- 
ever danger there may be in repeated attacks of the disease. It is the 
duty of physicians, therefore, to inquire, in every malaria case, whether 
the patient has recently had other attacks of which this is likely to be 
a relapse and whether the treatment employed was of sufficient dura- 
tion to have been likely to disinfect the patient. If so, he may con- 
clude that this is probably a resistant case and should give treatment 
accordingly. 

(6) Menstruwm.—The 6, 8 and 10 grain doses of quinin are best 
given in compressed tablets of 3, 4, or 5 grains each. Tables are more 
convenient, less expensive and set free their quinin more quickly and 
more certainly than capsules do. They do not deteriorate with age 
as is frequently thought. Recently the author secured some quinin 
tablets from different manufacturers, some of the tablets being as much 
as seven years old. When dropped in water they crumbled and set 
free their quinin in a very few minutes. The 15 to 4 grain doses are 
best given in aromatic syrup of yerba santa. This menstruum greatly 
reduees the bitter and unpleasant taste and is perfeetly satisfaetory. 
A suffieient amount of ordinary sulphate of quinin should be mixed 
with the syrup so that one teaspoonful eontains the desired dose; or 
in children under one year of age one-half teaspoonful should contain 
the desired dose. 

Quinin in Solution Condemned.—The author believes that prescribing 
quinin in acid solution is one of the worst mistakes that can 
be made in the administration of quinin for malaria. There are extremely 
few people who will take such a dose for a period of eight weeks. Any 
doetor who has been in the habit of preseribing quinin in solution or 
who is disposed to do so in the future should investigate the method 
by taking a few doses of it himself. He will have to have a lot of grit to 
keep it up for the period necessary to disinfect a patient of malaria. To 
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preseribe such unnecessarily unpleasant doses simply defeats the ob- 
jeet in view. Nothing eould eontribute more to the prejudiee and ob- 
jeetion to the use of quinin than to try to give it to patients in this way. 

(7) Contra-indications.—There are no contra-indieations for the use 
of quinin in the proper dose for treating malaria, except perhaps extreme 
idiosynerasy to the drug. There are some instances in which people 
are made quite uncomfortable by quinin. In most instances the discom- 
fort eonsists of ringing in the ears, more or less dizziness and frequently 
urticaria. Patients under the influence of large doses of quinin feel it 
very mueh worse, especially the dizziness, when exposed to heat, as, for 
instance, if they are working in the field in the hot sun. Usually these 
symptoms will pass off in a few days if the patient eontinues to take the 
drug. The best remedy for the urticaria in patients who are obliged to 
take quinin is to continue its use. After a few days the effect wears 
off. It may be necessary for those who are especially susceptible to the 
drug to take smaller doses for a few days until they ean aequire a cer- 
tain amount of tolerance. 

There are many people who imagine they eannot take quinin. "This 
idea is often encouraged by doctors. Patients who say they cannot 
take it are frequently given quinin disguised in some way and then 
they do not feel the effect at all. It is much better in the majority of 
instanees to tell the patient frankly that there is no way of masking 
the unpleasant effeet to any extent and that the proper thing is to over- 
come it by continuing to take the drug. At any rate, he should be in- 
formed that it is a choice between malaria and quinin, with the exception 
that it may be possible sometimes to eure malaria with plasmochin alone. 
It is usually not difficult for him to make the decision. Doctors ought to 
refrain from encouraging patients in their fancy that they cannot take 
quinin. It is especially bad to give hypodermies of quinin to people who 
fancy that they cannot take it by mouth. It is not practical to give quinin 
hypodermieally or intramuscularly over a sufficiently long period of time 
to disinfect patients of malaria. Even if it were practicable, it would 
still be ridieulous to substitute such a painful and formidable procedure 
for the simple and eminently successful administration by mouth. 

(8) Antidote.—ln eases of poisoning by quinin taken by mouth, 
emptying the stomach by means of the stomach-tube, vomiting induced 
by tickling the fauces, or any other method of eliminating quinin from 
the stomach should be resorted to. In cases of poisoning by overdoses of 
quinin given intravenously, stimulants, especially strychnin, are indi- 
eated. 

Plasmochin.—(1) Introduction—Plasmochin was first promoted for 
the treatment of human malaria by Mühlens in 1926. It is a synthetic de- 
rivative of quinoline and is somewhat indefinitely stated to be an alkyl- 
amino-6-methoxyquinoline salt. The resemblance of its chemical formula 
to that of the quinin group suggested the possibility of its having an ef- 
fect in malaria. It was first tried on bird malaria by Roehl, who found 
that doses of 1 e.c. of a 1 to 50,000 solution for each 20 gm. of body weight 
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definitely prolonged the ineubation period of malaria following inocula- 
tion in birds. 

Plasmochin is especially effective against the gametocytes, which are 
notably resistant to quinin. The announcement of this fact plus other 
claims of superiority led to rapid trial of this new remedy by many stu- 
dents of malaria throughout a large part of the world wherever malaria 
prevails. Favorable reports have encouraged increased trial and use, 
and further research. Wider and wider experience has rapidly brought 
to light information as to the value and the limitations of plasmochin. 
Although much further information is needed, there is already enough 
established to justify and permit valuable practical use to be made of 
it in the treatment of malaria. 

(2) Dosage.—At first, use of plasmochin to take the place of quinin 
was attempted. "This led to the use of maximum doses that often proved 
toxie and produced unpleasant if not dangerous toxie symptoms. Dif- 
ferent individuals vary greatly in their susceptibility to the toxic effect 
of plasmochin. One person may be severely affected by a dose that pro- 
duces no untoward symptoms in others, and this inereased susceptibility 
eannot be foreseen. 

The toxic symptoms consist of cyanosis, epigastric pain and colic, 
vomiting, abdominal pain, dyspnea and weakness. These symptoms usu- 
ally occur after the drug has been administered for several days—a week 
or more. It seems to have a cumulative effect in most cases, although some 
espeelally suseeptible individuals show symptoms after the first day or 
two. Some or all of these toxic symptoms occur in 10 to 25 per cent. of 
people taking daily doses of 0.05 gram or more. In fact 0.06 gram in 
twenty-four hours should never be exeeeded. When this much is given 
it should not be eontinued for more than six or seven days, before stop- 
ping for a few days. It should be given in divided doses, usually three 
per day after meals. 

The clinical symtoms of malaria are caused by the asexual parasites. 
The sexual parasites—gametocytes—are not supposed to cause clinical 
symptoms but they are responsible for the infeetion of mosquitoes and 
possibly have some relation to relapse. 

Plasmochin in sufficient doses in many cases causes the parasites to 
disappear and stops the symptoms in simple tertian malaria and to a 
less extent in quartan. It has mueh less effect on the asexual parasites 
and the clinical symptoms in estivo-autumnal. In fact it is generally 
necessary to employ toxic doses to affect the clinical symptoms of this 
form and then it usually fails. Quinin, on the other hand, in proper 
doses promptly controls the clinical symptoms in all forms of malaria. 
Therefore there is little reason for employing the much inferior and 
more toxic plasmochin for this purpose, except in such cases as those in 
which quinin cannot be used. 

Plasmochin has the peculiar property of reducing the number of the 
gametocytes and of rendering them non-infectious to mosquitoes. Mos- 
quitoes do not become infected by the gametocytes from patients taking 
even 0.01 or 0.02 gram of plasmochin daily. This remarkable effect 
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against the more resistant form of the parasite is the greatest virtue of 
the drug. It does better what quinin does poorly and it does poorly 
what quinin does better. For that reason the two should be combined. 

(3) Plasmochin combined wiih quinin.—Plasmochin was first tried 
alone for malaria. Failures to control the clinical symptoms without 
employing toxie doses were so numerous, especially in estivo-autumnal, 
that the promoters soon advocated combining quinin with it. Results 
were good of course, when enough quinin was used. The manufacturers 
put out a ‘‘plasmochin eompound"' tablet containing 0.01 gram plas- 
moehin and 0.125 gram quinin to be taken two tablets three times daily. 
Further experience indicates that there is.no use to give this much plas- 
mochin for its effect upon the gametocytes and as an adjunct to quinin. 
More recently the manufacturers and the promoters of the remedy in 
America, Winthrop Chemical Co., have put out another tablet containing 
0.005 gram plasmochin and 0.125 gram quinin sulphate. These are to be 
taken six to eight daily for a period of two to three weeks. 

These tablets are marketed under the trade name of chinoplasmin, 
in bottles containing 100 tablets each. 

Children one to five years should take one to two tablets daily; older 
children three to four tablets daily. 

All information indicates that this quinin and plasmochin combined 
treatment over a period of only two or three weeks cures the infection 
and prevents relapse (and transmission) as well as or better than a much 
longer period of treatment with quinin alone in any sized doses. The 
much shorter period of treatment necessary and the lessened transmis- 
sion seem to the author to recommend this as the best routine treatment 
of malaria available at the present time. 

SURGICAL IwpricATIONS.— The only surgical treatment that has been 
employed in malaria is splenectomy for very large spleens. The op- 
eration is probably never demanded or justified in simple malaria. 
Proper quinin treatment always results in a gradual but certain re- 
duction of the spleen which, however, sométimes requires many months 
to return to normal size. This is readily understood when we recall 
the large amount of insoluble pigment deposited in the spleen which 
must be broken up and removed by a long, slow process. 

MANAGEMENT OF CONVALESCENCE.—In cases of ordinary chills and 
fever no special management of convalescence is required. There is dif- 
ference of opinion as to whether iron and other tonics should be given. 
A good many follow the practice of giving some form of iron and pos- 
sibly strychnin as a tonic during the convalescent period. Others em- 
ploy arsenic, believing that it has some specially beneficial effect in 
malaria. In fact, there was a time when it was believed that arsenic 
was actually curative in malaria. There is no good ground for its use, 
however, in the presence of the much more certain and beneficial drugs, 
quinin and plasmochin. The author’s opinion is that plenty of fresh air 
and nutritious food are all the tonie that is needed during the con- 
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valescence of any ordinary ease of malaria. The very severe pernieious 
cases are sometimes followed by more or less prolonged and tedious con- 
valescence. The anemia that occurs is sometimes very marked, and con- 
siderable time is required to rebuild the lost blood. The most important 
thing of all is to keep the patient eonstantly under proper specific treat- 
ment. One must be guided by the conditions in the individual ease as 
to the duration of rest following attacks of pernicious malaria. Usually 
in such cases the patient should be kept in the hospital for at least a week 
or two following a return to normal temperature. Although rest, fresh 
air and nutritious diet are by far the most important factors in rebuild- 
ing the lost blood, the author believes that arsenie, perhaps in the form 
of Fowler's solution, 5 to 10 minims t.i.d., may possibly be of additional 
serviee following exeeptional pernieious attacks. 

It is the duty of a physieian who has the responsibility of a ease 
of malaria, to advise the protection of the patient against the bites of 
mosquitoes in order to avoid the danger of transmission during the first 
few days and including the convalescent period. The vast majority 
of cases are non-infectious after the first day or two of proper treatment. 

Prognosis.—As to Recovery.—The prognosis of malaria is influ- 
enced to such an extent by different factors, especially by the clinical 
type of infeetion and the treatment the patient is undergoing, that 
it is difficult to make any definite statement with regard to it. The 
types of malaria which occur in some localities where the disease is 
quite prevalent are seldom fatal provided the patient is given quinin, 
especially if he receives proper doses. In other localities or countries, 
the disease is much more fatal, due perhaps to the predominance of the 
estivo-autumnal parasites, which give rise to nearly all cases of per- 
nicious malaria. It can be stated confidently that practically no malaria 
patients die except those who do not receive proper treatment or those 
who are too far advanced before treatment is instituted. It is abundant 
evidence of incompetency for a physician to lose malaria patients who 
have been under his care for any considerable length of time. 

In a general way, it may be said that the more extensive the use of 
quinin in the treatment of malaria, the lower the mortality, and that 
the less use made of quinin, the greater the mortality. In some of the 
tropical countries, in which conditions for the transmission of malaria 
are most favorable and where there is little use of quinin on account of 
ignorance or on account of prejudice against its use, as is frequently the 
ease, the mortality is quite high. In other regions, such as, for in- 
stance, the southern part of the United States, in which quinin is 
rather extensively used for the treatment of all acute attacks of malaria, 
although frequently not most effectively, and where the conditions as to 
intelligence, ete., are more favorable, the mortality from the disease is 
extremely low. 

The great variation in the mortality from malaria in different parts 
of the world is illustrated in Table 7 given by Deaderick. 
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TABLE 7.—DisrRIBUTION oF MaranmiA By Countries. (Deaderick.) 


Author Locality Cases Deaths 

Tiaveraer cnet yori seer Turko-Russian War..... 140,000 1,092 
Layverandk me acts TP Constantine Rm ; WS LOUR MER 
Laveranay Mee a. Au per Ttalian Arm yee: EE 4,856 13 
Scbellongsen eee en cm eee New Gunea ees 1,954 22 
ROSS Ee Aa fee emer eo ee (Greece: AE RS 960,048 5,916 
Rons E eS E dae dcs a one er ae Hong Konn d m ae 7,352 984 
IE WAIN Benga ope ao nate sre ns Gere Camp Wikofi EE 605 39 
Omare wert We ek UR NE Civil War. ea ere eels 137399 15,423 
Traverse. a rh me Nu Malay States........... 3,897 348 
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Hopes dE UM E EC E North Bengal.......... TTSA D mr 
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CYOYEAS: ated ori eed es. o e EMI Panama. cec E 1,055 5 
loue doc Mea «Dutch Windies. 0 + ae 116,879 731 
United States Marine Hospital... .| General............... 6,618 20 
Various Hospital Reports.........| Southern States......... 1,294 30 
German Protectorate Reports..... German Protectorates. .. 5,003: 32 
Malaria Society aea a SEE EON RAA ck REOS 22,792 120 

5,109,001 148,049 


This table indicates an average mortality of 2.89 per cent. for the dif- 
ferent parts of the world represented. That it may be far from de- 
pendable is indicated by a comparison of definite information as to the 
mortality in Sunflower County, Mississippi, with the stated mortality 
of the southern states, of approximately 2.3 per cent. 

Sunflower County, Mississippi, a few years ago showed almost as 
great a prevalence of malaria as any other county in the southern states. 
The incidence is about equally divided between the tertian and the estivo- 
autumnal type. The physicians of the county reported an average of 
8,236 cases per year during the five-year period 1914 to 1918 inclusive. 
A careful survey in which the history of attacks of malaria during 1917 
was obtained from 8,053 persons and computed for the county indicates 
that 21,756 cases occurred during one year (1918). Blood examination 
of those who claimed not to have had attacks of malaria showed that a 
considerable number of those who gave negative histories showed ma- 
laria parasites in their blood. The average number of deaths from 
malaria in Sunflower County during the four-year period 1914 to 1917 
inclusive was 77 per year. If we base our caleulation upon the number 
of cases treated by physicians, this indicates a mortality of 0.93 per 
cent. If we base our calculation upon the number of cases indicated by 
the history of attacks obtained as in our survey, this indicates a mor- 
tality of 0.35 per cent. This is certainly the maximum mortality rate 
from malaria in Sunflower County, which it is believed is a representa- 
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tive locality of the malaria area of the southern states. That it is still 
somewhat lower than this seems very certain if we inelude in our ealeula- 
tion those who had malaria parasites in their blood but were not recog- 
nized as having the disease because of lack of recognized symptoms, and 
base our calculations upon the sum of the total number of persons who 
had attacks of malaria and of those who had parasites in their blood 
without having had attacks that were recognized. We may conclude 
from these facts that the mortality from malaria in Sunflower County, 
which is probably as high as in almost any other part of the southern 
states, is less than 0.35 per cent. of those who have the disease or infec- 
tion. There are not many persons in this particular locality who have 
been disinfected of malaria by quinin treatment, but almost all who have 
attacks take quinin in some form or other sufficient to relieve or modify 
the attack and to prevent death. No doubt if quinin were entirely with- 
drawn from the locality the mortality from malaria would be increased 
many fold in a comparatively short time. 

Not only is the prognosis influenced very largely by the treatment 
malaria subjects receive in different localities, but it is also influenced 
greatly by the type of malaria which prevails. In any locality where 
tertian malaria, due to Plasmodium vivaz, is the chief or only type 
present, there would be very few deaths from malaria. The same is 
true to a large extent with the quartan type due to Plasmodium ma- 
lariæ. Few deaths are produced by quartan malaria. On the other 
hand, estivo-autumnal malaria, due to Plasmodium falciparum, is far 
more destructive than either of the other two. Practically all cases of 
pernicious malaria are produced by falciparum and almost all the deaths 
from malaria occur in what are commonly called pernicious cases. The 
high mortality in pernicious cases is indicated by the instructive table 
copied from Deaderick (Table 8). 

The very great difference in the mortality as reported by the differ- 
ent observers here quoted is no doubt: due largely to the difference in 
classification of clinical types by the different authors. If it should 
oeeur, as no doubt it does, that one observer classes as pernicious cases 
only those of the most extreme type, the mortality would be much higher 
in his group of cases than it would be in the pernicious cases of another 
observer who included in the particular classification a larger number 
of milder cases. There is no hard and fast dividing line between per- 
nicious and non-pernicious cases. 

The mortality from malaria in children is considerably higher than 
in adults except that it is also high in the case of old persons. There 
is a great variation in the resistance of different individuals to the 
effect of malaria. Perhaps one explanation for this is the fact that 
where malaria prevails to a great extent those who are especially sus- 
ceptible to its destructive effect die while quite young and do not reach 
maturity. This is confirmed by the fact that in a locality where malaria 
is very prevalent the adult residents seem to have milder forms of the 
disease than children, whereas adults who come from non-malarious re- 
gions have much more severe attacks, which often, in the absence of 
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TABLE 8.—MORTALITY IN PERNICIOUS Cases OF MALARIA. (Deaderick.) 


Number of | Number of 


Author Cases Deaths 
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Bürotand Legrand eoe eee E TU 210 142 
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Charity Hospital, New Orleans............. 8 6 
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Colonial Reporiss4re- tlc ree ne 252 133 
Kelsch and Kienerss E 89 51 
Albini.z;::22 53) 00 BETIS 87 11 
27,039 7,205 


proper treatment, result fatally. It may be, therefore, that there is not 
actually any difference in the destructiveness of the disease in indi- 
viduals of different ages, provided they have not previously acquired any 
degree of immunity or resistance by previous attacks. Boyd has recently 
shown that an attack of malaria caused by- one strain of tertian para- 
sites protects for a time at least against infection with that same strain, 
but it does not protect against other strains of tertian parasites. 

Race is also thought to play a part in the mortality from malaria. 
For instance, in the southern states the mortality rate among the ne- 
groes is generally believed to be lower than it is among the whites. A 
much larger per cent. of the negroes have acquired resistance by previous 
attacks than is the case with the whites, because the infection is 3314 
per cent. greater in negroes. The greater prevalence of the infection 
among negroes would result in a larger per cent. of immunity or re- 
sistance and therefore in a somewhat lower mortality per case or attack. 

Certain races are much more prejudiced against the use of quinin 
than are others. For instance, the Spanish people in Latin America 
are as a rule very disinclined to use quinin, and it is with difficulty 
that they can be induced to take it. The author’s attention was called 
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to this very foreibly while he was engaged in research work in the 
Ancon Hospital in Panama. Dr. Henry R. Carter stated that not only 
was it practically impossible to induce the Spanish laborers to take 
quinin after they left the hospital, but that they frequently had to be 
watched to keep them from throwing away what was given them in the 
hospital. The solution of quinin was used, it seems, for the purpose 
of making it more difficult for them to throw it away or to deceive the 
nurse when it was being administered, as well as perhaps because it 
was thought that it was more effective. The author is inclined to think 
that the use of quinin in solution perhaps did more harm than good. 
There are not many people who will continue to take it for any length 
of time in this form. 

As vo Function.—Whenever recovery from malaria takes place, it is 
complete and usually very rapid so far as function is concerned. Long 
before the patient is disinfected, he appears to be perfectly well. After 
pernicious cases, it may be considerably longer before the normal 
is regained, especially in the case of the spleen and liver. The spleen 
remains enlarged for many months in those cases in which it has been 
considerably enlarged, as it sometimes is. With proper quinin treatment, 
however, the size of the organ reduces steadily, and in from a few months 
to a year it returns to the normal size. In cases in which there has been 
a great deal of deposition of pigment in the tissues, it is sometimes 
a month or two before this has been entirely removed and the complexion 
has returned to the normal. Large quantities of pigment are present 
in the spleen for many months after all parasites have been destroyed. 
However, this does not seem to affect the function of the organ seriously, 
if at all. The same thing can be said of the liver, except that it contains 
less pigment and probably clears more rapidly. 

Pathology.—The most important changes in malaria are those af- 
feeting the blood and especially the red blood-cells. Malaria does not 
affect the leukocytes to any considerable extent. The only notable change 
in the leukocytes is an increase in the percentage of large mononuclear 
cells. This is due to an effort of nature to supply an increased number 
of cells in order to phagocyte the pigment and perhaps the parasites 
set free by the segmentation of the schizonts. The increase may run 
up to 20 or 30 per cent., although in most cases of malaria the large 
mononuclear cells do not exceed from 10 to 15 per cent. The normal is 
from 1 to 8 per cent. 

In pernicious malaria there is frequently a leukocytosis running as 
high as 15,000 or 20,000 in some cases. Whenever leukocytosis occurs, 
it is also accompanied by an increase in the neutrophil count. 

Since every parasite, as it matures, destroys at least one red blood- 
cell and since countless millions of parasites mature at the time of oc- 
currence of every malaria paroxysm, this destruction of red blood-cells 
soon leads to more or less anemia. Some think that the anemia is out 
of proportion to the number of parasites present. Lawson has offered 
observations in support of her belief that the anemia which appears 
to be out of proportion to the number of parasites is due to the fact that 
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individual parasites migrate from one eell to another and that a single 
parasite damages many cells. The anemia is frequently out of pro- 
portion to the number of parasites in the peripheral eireulation, but the 
number found in blood smears does not necessarily indieate the number 
present in the individual. 

Most of the malaria parasites in an infeeted person are lodged 
especially in the capillaries of certain organs and tissues, but to a cer- 
tain extent in the capillaries of the entire body. Those which are 
present in the peripheral circulation are either very young and small 
parasites or parasites that have temporarily escaped from lodgment in 
the capillaries. One cannot estimate the number of parasites present 
nor the amount of blood that will be destroyed by the number of para- 
sites in the circulation. 

The anemia is due to a reduction in the total number of cells and a 
further reduction in the hemoglobin content of the individual cells. 
The color index is always below normal in uncomplicated malaria. 

Finpines AT Autopsy.—The skin of subjects who have died of acute 
malaria usually presents a dusky, brownish hue which is more pro- 
nounced the longer the disease has lasted. 

The spleen shows the most marked changes, perhaps, of any organ. 
It is always more or less enlarged. Enlargement is greater in tertian 
than in estivo-autumnal malaria and it is greater the longer the duration 
of the disease. The color is grayish and reddish brown. The capsule 
strips easily in most instances. The organ is usually soft and pulpy. 
There is enlargement of the malpighian corpuscles, sometimes giving the 
appearance of sago spleen. The cut surface shows the very much 
darkened tissue due to the presence of enormous quantities of pigment. 
Microscopie sections show the large mononuclear cells and giant cells 
to be heavily pigmented. The malpighian bodies show the greatest quan- 
tities and largest masses. The walls of the small vessels are thickened 
and the lumen is frequently obliterated by enormous numbers of para- 
sites contained free within the lumen as well as within the cells lining 
the vessel. Smears of pulp from the spleen show large numbers of para- 
sites, red-cell débris and pigment. One receives the impression from 
studying such preparations and also from studying suitable sections from 
the spleen that not only are there many dead parasites in the spleen but 
also that there is growth and development there. In eases dying of some 
other disease, but which have latent or old malaria infection, the spleen 
usually shows more or less enlargement and pigmentation, depending 
upon the duration and extent of the latent malaria. Sections show 
pigment in the cells and also parasites in the small vessels and possibly 
in the cells. Frequently parasites ean be found by examining smears 
from such spleens where none could be found in blood-smears during 
life. 

The liver is enlarged and congested in all cases in which death is 
due to malaria. It is usually of a dark or brownish color due to the pig- 
ment it contains. Microscopie sections show collections of pigment in the 
capillaries, which are frequently well marked by its presence in the 
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endothelial cells and also between the vessel-wall and the adjoining liver- 
cells. The small blood-vessels are frequently plugged or entirely elogged 
by the collection of parasites and pigment in their lumen. In the case 
of patients dying of other disease where latent malaria is present, more 
or less pigment and parasites can usually be found in the liver, not to 
the same extent, however, as they are found in the spleen. Cirrhosis 
is seldom if ever produced by malaria. 

The kidneys are usually: more or less congested, and are softer than 
normal in the case of patients dying of malaria. The capsule strips 
easily and the medullary pyramids sometimes show minute hemorrhages. 
There are usually cloudy swelling and other damage to the endothelial 
cells lining the convoluted tubules. The cells lining Bowman’s capsule 
are usually not affected. The tubules are frequently more or less plugged 
with casts. Certain of the capillaries are plugged with parasites and 
pigment, but to nothing like the same extent as is found to be the ease 
in the spleen, liver and even in the brain. 

In the ease of patients dying of hemoglobinuria, the kidneys usually 
show special pathology in addition to that found in ordinary acute ma- 
laria. The lumen of the loops of Henle is usually choked with casts 
of hemoglobin and with endothelial detritus. Sinee most eases of hemo- 
globinuria in which death occurs show suppression of urine, the tubules 
are plugged with easts in almost all eases. Aside from the more intense 
processes in the kidney and the greater jaundiced or yellowish appear- 
anee of all tissues, there is little difference between the autopsy findings 
in hemoglobinurie fever and those in other pernicious forms of malaria. 
It frequently occurs, however, that the evidence of parasites is less, but 
they are always found in malarial hemoglobinuria. 

Loealization of malaria parasites in the brain is one of the chief 
eauses of death from malaria. Frequently at autopsy sufficient pigment 
is found in the brain to give a grayish or slaty appearance. There is 
perhaps no organ in which localization of malaria parasites in the 
capillaries can be as satisfactorily demonstrated as in the brain. The 
eut surface sometimes appears grayish as a result of the large amount 
of parasites and pigment present in the capillaries. Smears or con- 
tact preparations show capillaries plugged for long distances with para- 
sites, most of which are attached to or within red blood-cells. Some, 
however, appear to be entirely free from blood-cells. Parasites are 
found in all stages of development, and in autopsies made soon after 
death the parasites in such specimens still stain well. No doubt they 
live for many hours in the cadaver. Cases in which coma or other 
cerebral symptoms are prominent features show the largest propor- 
tion of capillaries obstructed by parasites. As a matter of fact, the coma 
is produced, in the author’s judgment, by the anemia of the brain re- 
sulting from the obstruction of large numbers of capillaries. Occa- 
sionally hemorrhages and thrombi are found, but these are rather rare. 
Hemorrhages are probably due to the rupture of obstructed eapillaries. 

The entire vascular system is greatly affected by malaria because 
of the fact that the development and reproduction of the parasites take 
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place within it. The endothelial cells lining the entire vascular system 
destroy the parasites and pigment, but it seems that the smaller the 
vessels, the more of this takes place. However, in vessels too large to be 
obstrueted, we find that large numbers of endothelial eells lining the 
walls eontain pigment. In most instances where death is due to malaria 
the eapillaries of some vital organ or organs are plugged with parasites 
and débris from their reproduction. It is this plugging of the capillaries 
of one organ or another that produces many of the symptoms in per- 
nicious malaria. For some reason or other, the parasites collect in the 
capillaries of certain organs of an individual much more than they do 
in others. For instance, in some cases the parasites collect in the brain 
especially, giving rise to comatose or other cerebral forms of malaria. 
In other instances the parasites collect especially in the capillaries of the 
stomach or intestines, giving rise to a form accompanied by prominent 
gastro-intestinal symptoms, such as nausea, vomiting and diarrhea. 

Even the capillaries of the skin contain large numbers of parasites 
and large quantities of malaria pigment, especially in chronic eacheetie 
eases. This is sufficient in many instances to give rise to the peculiar 
yellowish or brownish appearance of the skin of severe chronic malaria 
eases. In rare instances even the cardiac capillaries are plugged with 
parasites, 

In autopsies in hemoglobinurie cases the heart-muscle is frequently 
soft and flabby and upon microscopic examination is found to have 
undergone more or less fatty degeneration. 

The changes in the bone-marrow are among the most striking found 
at autopsy in acute malaria. The marrow is frequently of a brownish, 
chocolate color due to the presence of large amounts of pigment. This 
discoloration depends largely upon the severity and duration of the 
infection. The pigment consists not only of that present in parasites 
but also of that retained from the segmentation of other parasites. 
Microscopie sections show many of the vessels to be plugged with para- 
sites and pigment. Here are found the largest number of developing 
gametes. In eases of estivo-autumnal infection, gametes show all stages 
of development, if they are present at all. The macrophages frequently 
contain Jarge quantities of pigment granules, in many instances as much 
pigment as would be produced by twenty-five or fifty parasites. 

The lungs show the presence of a larger or smaller number of para- 
sites and of pigment in the capillaries, in autopsies on cases dying of 
severe acute malaria. There seems to be considerable variation in the 
collection of parasites and pigment in the lungs, but these organs 
do not offer as favorable conditions for the collection of pigment as do 
other organs and tissues. 

Autopsies on cases of pregnaney dying of acute malaria, or on 
eases of abortion from malaria, usually show very large numbers of 
malaria parasites in the maternal vessels of the placenta. In fact, a 
study of the sections indicates that the life of the fetus is destroyed 
by interference with its nutrition through the plugging of the capillaries 
by parasites and débris from their reproduction. 
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The suprarenal glands usually eontain many plasmodia, pigmented 
leukocytes, and a few macrophages. Some of the vessels are distended or 
dilated, apparently as a result of obstruction farther on. Craig says 
that ** a few of the adrenal cells may contain pigment and infected cor- 
puscles,’’ 

Historical Summary.—One has only to look at the malaria maps of 
the: world showing how the malaria zone belts the earth to know 
that its existence goes much: farther back than we ean trace it his- 
torieally. The ancient Egyptians were familiar with malaria, ac- 
cording to Groff, and the word ''aat," which is found among the in- 
seriptions of the temple of Denderah, is believed to refer to malaria. 
Deaderick says that more than one thousand years before the birth of 
Christ malaria is mentioned in the Orphie poems. Hippocrates gave a 
good deseription and elassifieation of tertian, quotidian and quartan 
malaria. Plautus, who died in 184 B.c., wrote about what is believed to 
have been malaria in Italy. 

The first important epoch in the history of our knowledge of malaria 
dates from the discovery of Cinchona bark and its action in malarial 
fever. Peruvian bark was introduced in the middle of the seventeenth 
century. Torti and Morton divided the fevers into two classes—those 
which were eured by the bark, and those whieh were not. They had in 
their hands at that time the therapeutic diagnostic test which is used 
to a very great extent at the present time. 

Pelletier and Coventou, in 1820, succeeded in isolating quinin, the 
most important alkaloid of Cinchona bark. 

The diseovery of the malaria parasite was made by Charles Louis 
Alphonse Laveran on November 6, 1880, and announeed to the Paris 
Aeademy of Medieine, November 28, 1880. It was many years until 
his work was aeeepted and among the last eountries to aecept it was 
his own—another instance in which ‘‘a prophet is not without honor 
save in his own country.’’ The idea that malaria is disseminated by 
inseets, ineluding mosquitoes, had been suggested from time to time 
by Koch, in 1884, Laveran, in 1884, Flügge, in 1891, Manson, in 1894, 
and by Bignami, in 1896. No doubt many others advanced the same idea 
from time to time, but the fact was finally proved by Ross, in 1898, 
following the suggestion of Manson. Ross’s discovery marks the be- 
ginning of a new epoch in the history of our knowledge of malaria, 
and stands out as one of the most important, if not the most important, 
discoveries ever made in connection with this perhaps most important 
disease of the world. Upon his discovery most of the malaria control 
that has ever been accomplished is based. It has already contributed to 
the progress of civilization more than can be told. 

Deaderiek and Thompson did the writer the honor of saying that 
**Bass's discovery of the method of cultivating the malaria parasites 
(in 1912) is the most important land-mark in the history of malaria 
since the discovery of Ross." Whether this proves to be true depends 
largely upon the use to which the cultivation of malaria parasites in vitro 
may be put in the future. Fortunately the author's work has been con- 
firmed in nearly all civilized countries of the world. 
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Geographical Distribution.—No deseription of the geographieal dis- 
tribution of malaria throughout the world that ean be made would pre- 
sent the faets in as readable and useful form as would the three maps 
taken from Mannaberg's studies on malarial disease in Nothnagel's 
Encyclopedia of Praetieal Medieine. It will be seen that the malaria 
zone belts the globe and that the disease is more frequent as the equator 
is approached from each direction (Figs. 17, 18 and 19). 

Sociological Aspect of Malaria.—Up to the present time the 
sociological aspect of malaria has not been properly emphasized. Al- 
though it has been appreciated that it is largely a community disease, 
the extent to which it is a family disease has not received sufficient at- 
tention. 

MALARIA AS A COMMUNITY DisgAsE.—Although mosquitoes capable of 
transmitting malaria are widespread, their flight and life habits are 
such as to prevent their transmitting malaria at long distances from 
their source of infection. A given individual who is a malaria earrier 
in a community is not likely to be a source of infection beyond from half 
a mile to a mile from his own residence. In a community where a large 
proportion of the population are infected with malaria, there are many 
sources of infection of mosquitoes and therefore there is great prob- 
ability of its transmission. One who lives in a malaria eommunity runs 
greater or less risk of becoming infected, according to the number of 
malaria carriers living in the community. Every malaria carrier in the 
community is a menace to the health of the community and should be 
looked upon as such, just as a ease of leprosy, small-pox, diphtheria, 
ete., would be. Sinee the infeetion is eurable by means which are not 
beyond the reach of all, there is little excuse for anybody's remaining 
a malaria carrier. He is an unnecessary souree of infection. 

The eontrol of malaria on a large scale will ultimately be made a 
community problem. In communities where it is possible to prevent or 
control mosquitoes, this can be made a community undertaking. In 
communities where the difficulties in the way of mosquito control are 
sufficiently great to make it impractical or difficult to carry out, it is still 
possible to control malaria by disinfecting the infected persons with 
proper treatment. Sooner or later those who are interested must know 
that every malaria carrier in a community is a menace to the health 
and life of those who live in the community. 

Although malaria-infeeted persons are likely to be a source of in- 
fection to all the residents in a community, they are especially dan- 
gerous to their own families. A person who has malaria is likely to 
infeet mosquitoes, which, after depositing their eges and developing 
their parasites to the infectious stage, are most likely to return to the 
same house to feed again. In this way they are much more likely to 
infect other members of the same family than to infect other persons in 
the same community. If people with a proper sense of responsibility 
who are infected with malaria realized the danger of transmitting their 
infeetion to other members of their own families, causing sickness and 
perhaps death, they would be much more interested in thoroughly disin- 
feeting themselves than they are at present. 


Fig. 17.—SHowING THE DISTRIBUTION OF MALARIA AS INDICATED BY THE INTENSITY 
OF THE SHADING. (Mannaberg, in Nothnagel's Encyclopedia of Practical Medi- 


eine, W. B. Saunders Co.) 
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The author believes that this is one of the responsibilities that a 


doetor who treats a ease of malaria should recognize and assume. 


Not 


only should the patient be advised and given treatment to disinfect 
him for his own health, but he should be informed of the great menace 
he is to the health and life of his family as long as he remains infected. 
There are not many mothers and fathers who would continue to carry 
infeetion or permit other members of their families to do so if they 
realized what it means to the life and health of the other members of 


their families. 


If the writer, knowing what he does about malaria, 


should live in a malarious eommunity and neglect to disinfeet himself 
or any member of his family who might be infected, he would feel a 
great sense of remorse if another should become infected and perhaps 


die as a result. 


If publie health workers who are endeavoring to con- 


trol malaria would make more use of this idea of the greater probability 
of transmission in the family of the patient himself than elsewhere, it 
would be found to be a strong argument in support of the thorough 


disinfection of individuals. 
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CHAPTER XX 
SAND-FLY FEVER 
By Epa@ar Erskine Hume, M.A., M.D., LL.D., Dr.P.H., D.T.M. 


Synonyms.—Pappataci fever, Phlebotomus fever, three-day fever, 
summer influenza, summer fever, Mediterranean dengue, Macedonian 
fever, Skoplje fever. It is of interest to note that the Arabie name for 
the disease **Yokos wa yuskut'' pieturesquely means ''to bite and say 
nothing," referring to the almost painless bite of the sand-fly. The 
Italian term ‘‘Pappataci’’ has somewhat the same significance. 

Definition.—An acute tropical and subtropical fever characterized by 
an acute onset, a sudden rise of fever with duration of three days, fall 
by lysis, praetieally no mortality, and transmitted by the bites of severai 
speeles of Phlebotomus. 

Etiology —Virus.—The disease is produced by a filterable virus 
which has not yet been isolated. The causative agent is present in the 
blood during the early stages of the disease, the patients being infective 
during the first day but not later. This was demonstrated conclusively 
‘by Doerr and Birt. Sand-flies which had been permitted to bite per- 
sons suffering from the disease were transported to Vienna and Netley 
respectively, where the genus is unknown. ‘The insects were then made 
to bite fresh subjects with the result that a number of such individuals 
developed the disease. These experimental infections were produced 
provided that the sand-fly had first bitten the fever-stricken patient with- 
in 24 hours after the onset of the disease, and then only if seven days had 
elapsed between the two stages of the experiment. Thus, it seems that 
the virus undergoes some cycle in the body of the vector. Blood taken 
from sand-fly fever patients may be kept in vitro for several days and 
still retain its infective property, even after having been passed through 
a Chamberland filter. 

TRANSMISSION.—The disease is transmitted by the bite of various spe- 
cies of the sand-fly or Phlebotomus, the most common being Phlebotomus 
pappatasii and Phlebotomus minutus, though many other species have 
been described. The female only is the blood sucker. The virus is 
transmitted from parent insects to their offspring or by the young eat- 
ing the excreta or the dead bodies of their parents and others. It has 
been abundantly proven since the experiments of Doerr and Birt that if 
sand-flies are absent from a locality, the disease is also absent. Patients 
often claim that there are no sand-flies where they live but a careful 
search during the day nearly always reveals them. In houses they are 
to be found in dark places near the cornice or behind hangings. The 
insects are of such small size that they readily pass through the ordinary 
mosquito netting and so escape in the morning. The bite is not painful 
and frequently does not awaken the sleeper. 

Lire History or THE PHLEBOTOMUS.—The female deposits her eggs, 
40 to 50 in number, in dark, rather damp places where organic matter is 
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available as food for the larve. The eggs are laid separately and not in 
masses, and Newstead’s observations tend to show that complete oviposi- 
tion may require several days for completion and that the females may 
die before producing their full complement. The eggs are 0.1 to 0.15 
millimeter long, elongate oval in form and thinly covered with a viscous 
substance. They become yellowish-brown in a few hours after deposition, 


Thlebotemus papatassi 


PHLEBOTOMUS PAPATASSI. Adults measure from 3 to 5 mm, in length. The posi- 
tion of the wings is characteristic. 


the surface being coarsely reticulated. The adults bite both warm- and 
cold-blooded animals. Engorgement is rapid and great and in from 36 
to 40 hours digestion is complete. The blood is probably an important 
factor in the production of fertile eggs and a meal is apparently neces- 
sary for fertilization. The food of the male Phlebotomus is somewhat 
uncertain. The length of life of the adult is unknown, though Wenyon 
succeeded in keeping one female alive for 48 days. They may be trans- 
mitted for considerable distances in ships and are undoubtedly distrib- 
uted by coasting vessels which may account in part for the geographical 
distribution. Temperature and atmospheric humidity are the chief fac- 
tors regulating breeding and development. Marrett states that the req- 
uisite temperature for active breeding is from 70° to 86° F. (21.1° to 
80° C.) and that below 60° F. (15.6° C.) the larve become dormant. 
The conditions necessary for favorable development and the determin- 
ing factors in the selection of breeding places are (1) the presence of 
moisture in moderate degree, (2) the absence of light and (3) the pres- 
ence of nitrogenous organic matter. 

OccouRRENCE.—Sand-fly fever occurs during the hot months of the 
year, a mean temperature of 70° F. (21.1° C.) being necessary for its 
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development. Below this temperature the sand-fly eannot go through 
its proper cycle. From the accompanying map of the geographical dis- 
tribution of the disease, it will be seen that it is found in all parts of 
the world, depending only on the prevalenee of the necessary temper- 
ature. The altitude is important as in localities high above the sea 
level where the temperature is low the disease does not oceur. Lower 
down on the same mountains or plateaux the disease may be found, 

It has been noted that the disease is apt to attach itself to certain 
buildings and from the faet that persons sleeping in the lower stories 
are more likely to become infected, it would seem that the insects do not 
fly high as a rule. A more probable explanation may be that if unpro- 
tected individuals are to be found on the lower floors there is no neces- 
sity for the sand-flies to go higher in search of blood. The flies live and 
breed in old walls, cracks and fissures of buildings, in caves, in sand 
eracks on the ground, ete., a certain amount of moisture as well as 
darkness being necessary for their development. The larve feed on 
the excretion of bats, lizards and the like, and the adult fly has been 
seen to feed on these animals. It is usually stated that the sand-fly 
does not travel far from its breeding place and observation by medical 
officers of the allied troops in Macedonia, during the Great War, seem 
to bear out this statement. Some sanitarians go so far as to claim that a 
building situated more than fifty yards from the breeding places of the 
fiy is relatively immune. The insects cannot withstand any consider- 
able current of air and hence bite chiefly on still nights. 

While sand-fly fever is usually an endemic disease, it may at times 
attain epidemic prevalence. Epidemics vary in severity, not only from 
time to time but from place to place, 

tology.—IwcupATION Periop,—The usual incubation pe- 
riod is from three to seven days. Experimentally the disease has fol- 
lowed inoculation in as short a time as 16 hours, while the longest period 
is about nine days. 

Prodromal symptoms are usually so slight as to cause the patient 
little or no inconvenience, though in some cases there are muscle-pains, 
loss of appetite and lassitude, 

Onset is sudden, beginning with a slight feeling of chilliness or more 
rarely rigor and intense frontal headache, The temperature rises rap- 
idly to 102° or 104° F, (29.4? or 40° C,), The character of the headache 
ís important, It is frontal and usually postorbital, the patient complain- 
ing that his eyes feel as though they would start from his head, The 
eyes are quite tender to pressure and there is marked injeetion of the 
conjunctive, Photophobia usually exists, At times, the injection of 
the eye may be so marked as to remind one of an infection by the Hemo- 
philus (Bacillus) of Koch-Weeks, The lids are partly closed and if 
drawn apart the injection will usually be found to extend in a horizontal 
band aeross the eyeball rather than covering the whole. 

The face and neck are flushed, the redness often being almost a rash. 
Castellani has deseribed a peculiar feature of this erythema, viz., it per- 
sists for 10 to 15 days after the fever has subsided and fades away very 

, Thus, it is often easy to recognize persons, especially blondes, 
who have recently recovered from the disease, l r- 

The patient may complain of general muscle pains of exeruciating 

character, particularly in the ealves and loins, All motion is painful 
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so that the sufferer is perfectly willing to lie quietly in bed. He is apt 
to be irritable and to complain at any sounds. Though insomnia may 
cceur, the individual is more likely to be drowsy and even unable to walk 
on account of the vertigo. 

The gastro-intestinal system is disordered. There are severe attacks 
of vomiting, especially at the beginning of the disease, and persistent con- 
stipation. While the vomiting lasts there is marked loss of appetite, the 
patient in some cases declining food altogether. More rarely there may 
be attacks of diarrhea with hémorrhage from the bowel. The tongue is 
heavily coated on the dorsum with white or brown material, but the 
edges are clean. The liver and spleen are not enlarged, an important 
diagnostie point. 

The throat and palate are usually congested, injected and irritable. 
The gums and. buccal mucosa bleed easily. There may be small hyper- 
emie red spots on the palatal mucosa, but these do not extend to the hard 
palate. 

The blood picture is an early leukopenia which persists well into con- 
valescence, averaging 3,000 leucocytes per e.mm. There is a relative 
diminution of polymorphonuelear leukoeytes and an inerease in the large 
mononuclears. The following may be regarded as a typical blood count: 


POLY IDODMNOUICLOATS esser espe as ot +o mt 61.1 per cent. 
IVR OGy GR Uti cr ss ote ssa. ICT CE EE REEL 21.4 per cent. 
Eee SP MIONGMALCLOHEM iz ENS dv NOE vs Glas vols rele Puto 14,2 per cent. 
OROSII S 3o Eee oper dead eur Som ae 2.8 per cent. 
TESTO AG GENES) 2 EC MC ETE TET 1.5 per cent. 


The urine is of a febrile character but usually clear, acid in reaction 
and not very highly colored. There is usually no albumin, or if any, 
only a trace. 

On the third day, the temperature falls to normal or subnormal, but 
there is sometimes a terminal rise. Accompanying the reduction in 
temperature there is often epistaxis and profuse sweating, a sharp con- 
trast to the dry skin noted in the course of the disease. The heart rate 
is slowed during the illness. With the return to normal temperature the 
symptoms usually abate but convalescence is sometimes greatly pro- 
longed. For one to three weeks the patient is debilitated and unable to 
perform his duties. In this characteristic of the disease lies its economic 
seriousness to the community. 

Diagnosis.—The important points to be borne in mind are the season 
of the year, the presence of phlebotomi in the loeality, the sudden onset, 
the flushed face and neck, the band-like injection of the conjunctive, 
the pains in the eyes and muscles, the leukopenia, the absence of rash and 
the rapid rise of fever ending on the third day. An examination of the 
skin, particularly the wrists and ankles, will usually reveal the sand-fly 
bites as red punctures often appearing papular. 

The disease most likely to be confused with sand-fly fever is dengue 
and most of those who have had that experience with the two maladies as- 
sert that it is impossible to differentiate sand-fly fever from the mild eases 
of dengue. Dengue is more epidemic in character, the pains are more in 
the bones and joints, there is a charaeteristie rash and the fever instead 
of ending on the third day usually recurs after an afebrile period of a 
few days. In both diseases there are hemorrhages from the mucose and 
leukopenia. 


654 SAND-FLY FEVER 


Influenza, whieh resembles sand-fly fever in many ways, is a winter 
disease; the blood pieture is different and the eatarrhal symptoms are 
more pronouneed. 

Malaria may be diagnosed by the presenee of the parasites in the 
blood, the temperature chart and the enlargement of the spleen. Phil- 
lips stresses the complaint of the malaria patient that he has ‘‘fever’’ 
while the sand-fly fever patient complains of ‘‘pains.’’ 

Mild attacks of yellow fever with their pains, leukopenia with relative 
inerease of mononuclears and tendeney to hemorrhage, may be difficult 
to differentiate, especially where both diseases are endemic. More severe 
eases of yellow fever, of eourse, offer no difficulty. 

The diseases of the typhoid-paratyphoid group begin more gradually 
and are of longer eourse and we have the assistanee of the laboratory in 
making the blood eulture or later the Widal test. 

In localities where typhus fever and sand-fly fever are coexistent the 
diagnosis may offer great difficulty, but the leukocytosis of the onset of 
typhus affords valuable assistance. The differences’ in seasonal occur- 
rence are of course significant. 

Treatment.— PRoPpHYLAXIS.—The only way to escape the disease in 
endemic districts is to avoid the bite of the insect. Attempts should be 
made to protect both the well individual and the patient from the sand- 
flies. The Phlebotomus being smaller than the mosquito, the ordinary 
mosquito net or screen is of no value. Sand-fly nets are manufactured 
and have meshes so small (40 to 45 to the inch) that the sand-flies cannot 
pass through. These, however, keep out so much air that their use is at- 
tended by great discomfort, so that in the tropies or during very hot 
weather in the more temperate zones, they are of but little practical 
value. Camphor and kerosene seem, when placed inside the mosquito 
netting, to have some value in driving away the insects. Attempts have 
been made to spray the outside of the mosquito nets with a solution of 
naphthalene or formalin which have a distinct value in keeping away 
the insects, but are very unpleasant for the sleeper. Punkahs and elec- 
tric fans are useful in keeping away the flies, and the removal of bed- 
rooms to the upper stories of buildings is not without its use. 

In addition to screening with its disadvantages, the following meas- 
ures are among those recommended by the Royal Air Force Sand-fly 
Fever Commission : 

(a) Free ventilation and artificial air currents. When electric fans 
or punkahs are employed, they should be directed against the open 
window. 

(b) The admittance to the rooms of as much light as possible during 
the day, the use of powerful electric lamps if practicable until dusk, 
sueceeded by the employment of fans at the windows. 

(c) Reduction of hiding places. The walls to be rendered as free as 
possible from hangings, pietures and other articles, the beds to be kept 
in the best lighted parts of the room, away from the walls. At times 
the felling of trees in immediate proximity to the house is desirable. 

(d) Repellents. Besides eamphor and kerosene, which have been 
mentioned, many formule have been suggested. "These contain chiefly 
eombinations of the oils of anise, eucalyptus and cassia together with 
materials to form an ointment. Tobacco smoke is an excellent repellent. 


IMMUNITY 65 


or 


(e) Fumigation of the rooms with suitable insecticides, one of the 
best of which is pyrethrum. 

(f) Traps. Box traps lined with dark cloths placed high up in the 
dark portions of the rooms. These should be examined daily and the 
flies killed with ammonia fumes. 

(g) Destruction of the breeding of the sand-fly. This is at once the 
most important and the most difficult measure. Superfluous stone walls 
in bad repair in the neighborhoods of towns and villages should be re- 
moved. Constant supervision of the walls in the proximity of infested 
areas is required. All holes and crevices, even the most minute, should 
be filled with cement or other suitable material. Crevices in and near 
buildings should be watered daily. No heaps of stones, bricks, refuse 
material, ete., should be tolerated within a radius of 100 yards from the 
nearest habitation. Rough ground to be cleared of weeds and all holes 
Peine to be filled with beaten earth. Gardening should be eneour- 
aged. 

Certain natural enemies of the sand-fly are known. In Malta, a 
chelifer attacks the larve and the mite and a fungus attacks the adult. 
pei has deseribed in India a flagellate protozoon in the intestine of 
the fly. 

Mepicinau.—The treatment is purely symptomatic. No drugs of 
value are known other tham the various antipyretics, the most satisfac- 
tory of whieh is pyramidon. Aspirin relieves the pain in some individu- 
als but in others has but little effect. The disease is self-limited and 
during its continuance the patient should be kept at complete rest in bed 
and on soft diet. 

Complications and Sequelae.— These are not as a rule serious. The 
most important is the weakness which characterizes the period of con- 
valeseenee. In more severe cases there may be bronchitis, phlebitis, or 
even nephritis, orehitis and parotitis. A peculiar loss of memory has 
been noted. While the usual period of the disease is three days, it may 
last for four or five. In fact, there are in the tropics a number of ill- 
defined fevers lasting from four to seven days or longer which may be 
varieties of dengue or sand-fly fever or both. 

Mortality and Morbidity.—The disease is not primarily a serious one 
and the mortality is practically nil, but it is of considerable importance 
since it produces a great degree of prostration, though fortunately of a 
short duration. It has been a factor of great military importance, for 
the non-effective rate among troops who are not immune to the disease 
and who enter endemie zones is extremely high. It was stated that the 
occurrence of sand-fly fever among the British and French troops in 
Macedonia at one time enabled the Bulgarian forces, who were immune, 
to make a decided gain. Similarly, workmen and others taking up their 
oeeupations in areas where the disease exists may expeet to become more 
or less ineapaeitated for a time unless preventive measures are taken. 

Immunity.—Relapses following an attack of sand-fly fever have fre- 
quently been observed, but undoubtedly a lengthy immunity ultimately 
results which some believe lasts for life. It seems probable that hered- 
itary immunity does not occur. Thus the majority of those coming to 
an endemic district from localities in which the disease is unknown are 
usually attacked during the first two years of their residence. It is 
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stated by Phillips that more than 90 per cent. of such individuals are 
attacked. From my own experience in Macedonia, I believe this figure 
somewhat high. Persons living in endemie zones often claim that they 
are immune and may even eonsider this immunity hereditary but it 
seems far more probable that whatever immunity exists among the pop- 
ulation of infected communities is aequired from attacks early in life. 

Pathology.—This is not known as the disease is not fatal. 

History.—Sand-fly was first described as a fever of three days’ dura- 
tion occurring in. the Mediterranean basin by Pym in 1804, whose ob- 
servations were confirmed twelve years later by Burnett. Since that 
time, there have been numerous references concerning the incidence of 
the disease among troops from the north of Europe serving in tropical 
and semi-tropieal countries. In 1903, MeCarrison definitely differenti- 
ated the disease in Chitral when he suspected the sand-fly as the causal 
agent. In 1901, Doerr, Franz and Taussig published their account of 
the disease mentioned above. In 1915, Castellani showed that the so- 
called Skoplje fever of Serbia and Macedonia is really sand-fly fever. 
The most recent work on the etiology of the disease was dohe by the 
Sand-fly Fever Commission of the Royal Air Force. Though the dis- 
ease occurs extensively in the southern part of the United States, there 
has been but little written about it in this country. 
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CHAPTER XXI 
TULARZEMIA 
By Epwarp Francis, B.Sc., M.D. 


Definition —Tularemia isan infectious disease caused by Bacterium 
tularense. Primarily it occurs in nature as a fatal bacteremia of wild 
rodents, especially rabbits and hares. Secondarily it is a disease of man, 
transmitted from rodents to man by the bite of an infected blood-sucking 
fly or tick, or by contamination of his hands or his conjunctival sae with 
portions of the internal organs or with the body fluids of infected rodents, 
flies or ticks. The disease was named tularemia on account of the 
presence in the blood of the causative mieroórganism. 

Geographic Distribution.—Naturally infected human eases have 
been reported from Washington, D. C. and from thirty-nine states of 
the United States extending from the Atlantic to the Pacific Coast and 
from the Canadian to the Mexican border. Ten states were added to the 
list in 1925, seven in 1926, three in 1927 and two in 1928. Although the 
disease has been known to exist in the ground squirrels of California 
since 1911, only two cases contracted in nature have been reported from 
that state and these had dressed wild rabbits. The disease was recog- 
nized in Japan in 1925. 

Zoólogic Distribution in Nature.—(1) Ground squirrels, (2) wild 
rabbits and hares, (3) wild rats and (4) wild mice have been found 
infected in nature with Bacterium tularense. 

(1) The California ground squirrel, Citellus beecheyi (Richardson), 
was the animal in which McCoy discovered the disease in 1911. His 
original description was based on a study of thirty-two naturally in- 
fected ground squirrels. Squirrels in other parts of the United States 
have not been found infeeted except one ground squirrel found by 
Francis in Utah. k 

(2) Wild rabbits and hares. Cotton-tail rabbits (Sylvilagus), jack 
rabbits (Lepus) anq snowshoe rabbits (Lepus bairdi) constitute the great 
reservoir of infection. Wherry and Lamb cultured tularense from 
guinea pigs which had been inoculated from two wild cotton-tail rabbits 
found dead in Southern Indiana. Francis cultured tularense from 
guinea pigs which had been inoculated with (a) the spleens of seventeen 
jack rabbits shot or found dead in Utah; (b) the spleen of a snowshoe 
rabbit found sick in Montana, and (c) the livers of ten cotton-tail rabbits 
bought in the Washington, D. C. market. Numerous observers have 
reported sick and dead rabbits in communities where human cases of 
tularæmia were occurring. Numerous cases of tularæmia have been 
reported in persons who had dressed wild rabbits only a very few days 
previous to illness. : v y 

Ohara in 1925 reported a fatal disease of wild rabbits in Japan — The 
heart of a rabbit found dead was used by him to inoeulate a volunteer 
human subject, who contracted tularemia. 

Domestic rabbits raised in rabbitries and sold for food or for labora- 
tory purposes or by rabbit fanciers have never been found naturally 
infected, although highly susceptible by inoculation in the laboratory A 

(3) Wild rats. Dieter and Rhodes, in 1925, while engaged in the 
routine examination of rats for plague in Los Angeles, California, cul- 
tured three strains of Bacterium tularense from guinea pigs into whieh 
they had inoeulated the tissues of wild rats which had been cede 2 
the eity of Los Angeles. This is the only record of having foun e 
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(4) Wild mice. Perry, in September, 1927, isolated Bacterium 
tularense by guinea pig inoculation from two wild meadow mice in 
Contra Costa County, California, where large numbers of sick and dead 
mice had been observed. This is the only record of having found the 
infection in wild mice. 

Transmission to Man.—Transmission of tularemia to man occurs 
(1) by the bite of the horsefly (Chrysops discalis) ; (2) by the bite of the 
wood tick (Dermacentor andersoni, Stiles); (3) by the bite of a tick 
(probably Dermacentor variabilis) in Southern United States; (4) by 
contamination of his hands or his conjunctival sae with portions of the 
internal organs or with body fluids of infected rabbits, flies or ticks, and 
(5) by the bites of animals. 

One ease in Montana followed the bite of a coyote (Canis lestes); 
another case in the same state followed the bite of a ground squirrel 
(Citellus Richardsoni) ; a ease in Iowa followed the bite of a hog (Sus 
scrofa domestica) ; a ease in Baltimore followed the serateh of a cat; one 
ease had killed and skinned a woodehuek. Presumably the mouth parts 
of the coyote, ground squirrel and hog were contaminated by infected 
rabbits which they had eaten because dead rabbits were found nearby, 
readily accessible. There is no report of transmission from ground 
squirrels, mice or rats to man. The only record of the transfer of in- 
fection from man to man is in a case report by Harris in which a mother 
is believed to have contracted tularemia through a prick of her thumb 
derived while dressing the uleer on her fly-bitten son. 

l.—Flies of the species Chrysops discalis (Williston) are blood- 
sucking flies commonly found on horses and cattle, but they also bite 
rabbits and man. Having fed on an infected rabbit, they readily infect 
man at the next feed, presumably transmitting the infeetion mechanieally 
by their contaminated mouth parts. These flies are found principally in 
Utah and the adjacent states. 

2.—Wood ticks of the species Dermacentor anderson? (Stiles) not only 
transmit the infection from rabbits to man, but because of hereditary 
transmission of infection through their eggs to the next generation, these 
ticks must be considered as a permanent reservoir of infection. There is 
a wide distribution of infection throughout their bodies—in the lumen of 
the gut, in the cells of the gut wall, in their circulatory fluid, and in their 
fæces; they carry the infection over winter; they harbor the infection 
throughout their lives. They are ideal transmitters of infection. These 
ticks are found principally in Montana and the adjacent states. 

3.—Tick bite (probably Dermacentor variabilis) has caused 24 cases 
in Arkansas, Oklahoma, Texas, Louisiana and Tennessee. 

4.—Contamination or self-inoculation has caused most of the human 
cases. The specific acts by which man inoculates himself are the fol- 
lowing: A market man skins and dresses rabbits for his patrons; a house- 
wife, servant or cook dresses rabbits for the table; a hunter dresses 
rabbits at the end of a day’s hunt; a farmer pulls infected ticks from his 
horse or cow and then touches his eyes; jack rabbits are skinned and cut : 
up for fish bait, coyote bait, fox feed, chicken feed, hog feed, dog feed, 
for the table and for the market; persons who have become infected in 
the laboratory have either performed, or assisted at, necropsies of infected 
guinea pigs, rabbits or white mice, or have held infected living rabbits 
or guinea pigs, or have handled infected living ticks. 
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Transmission Among Wild Rabbits.—Bloodsucking inseets—lice, 
flies and ticks—are believed to transmit the infection from rabbit to rab- 
bit in nature, thus eontributing to the maintenance of infection through- 
out all months of the year, and perennially. 

SEASONAL INCIDENCE.—(1) Ticks and (2) flies have a seasonal 
prevalence, and (3) rabbits are protected by law in certain months, all of 
which contributes to the seasonal incidence of human cases. In every 
month of the year naturally infected human cases have occurred. Lab- 
oratory infections of man are without seasonal incidence. 

(1) Ticks—March to August are the months recorded for the onset 
of 33 cases of tularemia due to tick bite in northwestern United States. 
These months correspond with the season of greatest activity of the tick 
Dermacentor andersom. 

February to October has marked the time of onset of 21 cases due 
to tick bite in southern United States. These months correspond with 
the season of activity of the tick Dermacentor variabilis which is pro- 
visionally held responsible for these southern cases. 

(2) Flies.—June, July, August and September are the eS re- 
eorded for the onset. of cases due to fly bites; these months correspond 
to the season of greatest activity of Chrysops discalis. 

(3) Rabbits—In November, December and January it is generally 
permitted to hunt cotton-tail rabbits east of the Mississippi River and 
these rabbits are then offered for sale in large numbers in the markets; 
consequently, human eases east of the Mississippi River have oceurred in 
greatest number in the months enumerated. 

OCCUPATION, SEX, AGE, Cotor.—Farmers and their families furnish 
the largest number of cases because their occupation exposes them to 
ticks, flies and wild rabbits. Market men, market women, housewives 
and cooks furnish the second largest group of eases. Hunters and labora- 
tory workers constitute large groups. Single cases have occurred in sey- 
eral professions and occupations. There were 440 males and 174 fe- 
males. The oldest was 73 years of age, and the youngest was 2 years. 
In a series of 679 cases only 38 were negroes. 

Bacteriology. —Bacterium tularense is a small, pleomorphic organism, 
gram-negative, non-motile and non-spore-bearing; it grows only under 
acrobie conditions; its optimum temperature is 37° C.; its optimum pH 
range is between 6.8 and 7.3; it ferments glucose, levulose, mannose and 
glycerol, forming acid but not gas; it grows well on coagulated egg yolk 
and blood glucose cystine agar, but not on ordinary laboratory mediums 
such as plain agar, plain bouillon, gelatin, potato and milk. Additional 
efficient mediums are serum glucose agar, glucose blood agar, and blood 
agar, each having been enriched by rubbing over its surface a piece of 
fresh, sterile rabbit spleen which is allowed to remain on the medium. 
In eover-glass preparations from cultures and tissues the organism stains 
with ordinary dyes, but preferably with aniline gentian violet or erystal 
violet. In seetions of tissues it stains well with Mallory's eosin and 
methylene blue, and with Giemsa's solution, preferably the latter. Ster- 
ile Berkefeld filtrates of virulent cultures are non-toxie to guinea pigs; 
in 3 of 8 attempts they passed through Berkefeld filters which held back 
a small staphylococcus. There is eross-agglutination between tularense, 
abortus and melitensis. 

MonPHorLocv.—Baeilary and eoeeoidal forms are always seen in a 
young culture, but as the culture grows older there is a decrease in the 
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number of bacillary forms and an increase in the number of eoceoidal 
forms until finally all are coccoidal. When an old culture is transferred 
to fresh culture medium, the coccoidal forms germinate into bacillary 
forms. Bipolar forms are seen in liquid culture medium. 

Heat.—56° to 58° C. kills the organisms in cultures and in the spleen 
tissue in ten minutes. Cooking renders infected tissue harmless. 

Formalin.—Cultures suspended in saline solution containing 0.1 per 
cent. of formalin (37 per cent. strength) are rendered non-virulent after 
24 hours. 3 

T'rikresol.—Spleen tissue, rubbed up in 1 per cent. trikresol, was free 
from infection after 2 minutes. 

Drying.—Two lots of infected bedbug fæces dried at room tempera- 
ture on filter paper caused death of guinea pies from tularemia when 
injeeted subeutaneously after 20 and 25 days, respeetively, of drying. 

BacrEREMIA.— The isolation of cultures from the blood of man during 
the first week of illness indicates that in man there is a bacteremia early 
in the disease. 

Rabbits, guinea pigs and white mice dying acutely from the infection 
often manifest a bacteremia so great that 0.000,000,01 e.c. of their heart 
blood, when injected into a fresh animal, kills acutely with typical lesions 
of the disease. 

The eclomie fluid of the tick and the bedbug is rich in mieroórgan- 
isms. 

Sources or Human Inrecrion.—(1) Uleero-glandular type—455 
cases. 23 were fly-bitten (Chrysops discalis) ; 33 were tick-bitten (Der- 
macentor andersont) ; 21 were tick-bitten (Dermacentor variabilis?) ; 6 
were exposed to ticks, working with sheep; 4 were bitten by insects 
(species?) ; 101 were market men who had dressed rabbits; 25 had dressed 
rabbits bought in the market; 98 had dressed rabbits which they had 
shot ; 34 had dissected jack rabbits; 131 had dressed rabbits the source of 
which was not stated; 1 had killed and skinned a woodchuck; 1 was bitten 
by a coyote; 1 was bitten by a ground squirrel; 1 was bitten by a hog; 
1 was seratehed by a eat. , 

(2) Oeulo-glandular type—32 eases. 21 had skinned or dressed wild 
rabbits; 7 had crushed ticks with their fingers; 1 had handled ticks with 
fingers; 1 had erushed a fly with his fingers; in 2 the source of infection 
was uncertain. 

(3) Glandular type—25 cases. 24 had dressed rabbits; 1 was an ex- 
perimental human subjeet. ; 

(4) Typhoid type—28 cases. 20 had autopsied laboratory animals or 
handled ticks; 6 had dressed wild rabbits; 1 was tick-bitten; 1 was prob- 
ably tiek-bitten. 

NoNcoNTAGIOUSNEss.—No instance has been reported of the spread 
of the infection from man to man by mere contact or by the bite of in- 
seets which have previously bitten a patient. Surgeons who have ineised 
or excised suppurating glands have not contracted the infection. 

ABRASION AT SITE OF INFectTION.—Is an abrasion necessary at the 
portal of entry of the infection? This question will be discussed under 
two heads: (1) Presence of an antecedent abrasion and (2) Absence of 
an antecedent abrasion. ] à EN. 

(1) The presenee of an abrasion of the skin, either preéxistent or 
coincident with the time and site of infection, was recalled by only 149 of 
389 cases of the ulcero-glandular type who received their infection from 
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dressing or disseeting wild rabbits; these abrasions consisted of cuts, 
punctures or scratches by fragment of shattered rabbit bone, knife, 
splinter of wood, iron nail, fish hook, needle, barbed wire, briar, thorn, 
thistle or burr. In 85 eases that were either fly-bitten, tiek-bitten or 
bitten by coyote, ground squirrel or hog, the bite constituted the abrasion 
of the skin. 

(2) No antecedent abrasion of the skin was reealled by 240 eases of 
the uleero-glandular type who received their infection from dressing or 
dissecting wild rabbits. None of the 25 cases of the purely glandular 
type who received their infection from dressing rabbits recalled even a 
primary lesion of the hands. None of the 32 cases of the oculo-glandular 
type recalled a previous abrasion of the conjunctiva. None of the 28 
cases of the typhoid type manifested even an apparent site of infection. 

Turning to guinea pigs, we know that the infection will pass through 
the normal skin, without an abrasion and without rubbing, but causes a 
papule at the site of infection. 

Clinical Types.—In studying 679 case reports, four clinical types 
are noted: (1) Uleero-glandular, the primary lesion being a papule, later 
an ulcer of the skin and accompanied by enlargement of the regional 
lymph glands. (2) Oculo-glandular, the primary lesion being a con- 
junetivitis and accompanied by enlargement of the regional lymph glands. 
(3) Glandular, without primary lesion but with enlargement of the 
regional lymph glands. (4) Typhoid, without primary lesion and with- 
out glandular enlargements. Fulminant cases, running a rapid course, 
with death, have been noted in the first three types. 

Symptoms and Course.—IwxcunATION.—The period of incubation has 
been definitely determined in 259 cases in which there was a single ex- 
posure to infection; of these there was a period of 24 hours in 16 eases, 
2 days in 54 cases, 3 days in 73 eases, 4 days in 58 eases, 5 days in 33 
cases, 6 days in 11 eases, 7 days in 8 eases, 8 days in 1 ease, 9 days in 1 
ease, and 10 days in 3 eases, the average being three and one-half days. 
In laboratory workers and market men daily exposed to infeetion the 
incubation period could not be determined. 

OxsET.—The onset is sudden, often occurring while the patient.is 
at work, and is manifested characteristically by headache, vomiting, 
chilliness, chills, aching bodily pains, sweating, prostration and fever. 

ULCERO-GLANDULAR TvPE.—These patients complain, within 48 hours 
after the onset, of pain in the area of the lymph glands which drain the 
site of infection. On examination these glands are found to be tender 
and slightly enlarged ; only the regional glands are involved and not those 
of other parts of the body. The glandular pain precedes by about 24 
hours any definite reference by the patient to the site of infection, which 
now becomes manifest as a painful, swollen, inflamed papule which 
breaks down, liberating a necrotic core or plug and leaving an ulcer 
about three-eighths inch in diameter, with raised edges and having a 
punehed-out appearance; on healing, the ulcer is replaced by sear tissue. 

There is redness of the skin overlying the enlarged and tender lymph 
glands, and this redness may be continuous to the site of infection, or 
red streaks may be visible on an extremity. In about half of the cases 
the lymph glands proceed to suppuration, and after the inflammation has 
subsided an abscess ruptures through a soft, thin spot in the skin. In the 
other half of the cases the glands do not break down but remain hard, 
palpable and rather tender for two or three months, gradually returning 
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to normal. Lymph glands other than the regional glands were slightly 
enlarged and tender in certain cases. a yon Mais 

Subeutaneous nodules simulating sporotrichosis were noted on the 

forearm and arm in 38 cases. They were distributed not only along 

the vessels on the anterior surface but also over the posterior surface of 
— ; weld 


Ulcer of finger in a market man who dressed rabbits. Case 
(Dr. G. T. Brown and O. B. Hunter, Wash 


Fic. 2. Tularemia. 
J. C. D. 19 days after onset of illness. 
ington, D. C.) 
the forearm or arm and extended from the ulcer on the fingers to the 
enlarged axillary glands. The nodules were firm and movable, but most 
of them ultimately suppurated. They varied in size from that of a pea 
to 1 em. in diameter, and in number they varied from two to thirty. 


Weakness, loss of weight, recurring chills, sweats and prostration are 
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often noted during the active stage of the disease, which lasts from two 
to three weeks. 

OCULO-GLANDULAR TypE.—These cases follow the general description 
given above, but with primary localization in the conjunctival sae instead 
of the skin. Of 32 cases, 29 had unilateral involvement of eye and 
glands, 11 being right-sided and 18 being left-sided; 3 had simultaneous 
bilateral involvement of the eyes and glands. In the early stage the eye 
manifests irritation, weeping, swelling of the lids and surrounding tis- 
sues, cedema of the ocular conjunctiva, and usually a papule on the con- 
junctiva of the lower lid. At the same time there are swelling, tenderness 
and pain in some of the following lymph glands: pre-auricular, parotid, 


Fic. 3. Tulareemia. Axillary bubo in a market man who dressed rabbits. Case 
H. F. 40 days after onset of illness. (Dr. G. T. Brown and O. B. Hunter, Wash- 
iugton, D. C.) 


submaxillary, anterior cervical, and, in severe cases, in the axillary group. 
Small, discrete ulcers appear very soon on the conjunctive of both lids. 
The constitutional reaetion is manifested by fever, chills, sweating, pros- 
tration, and, in severe cases, by convulsions, delirium and stupor. A 
purulent dacryocystitis was noted in three cases. In half of the cases 
the glands suppurated. No involvement of the sinuses was noted. 
Permanent impairment of vision was noted in only one case which 
proceeded to blindness following a perforation of the cornea, protrusion 
of the iris, and fusion of the cornea and iris into a compact mass. 
Fulminant cases have been recognized only once, and even in this 
instance the nature of the illness almost escaped recognition. The 
outbreak comprised four members of a family who became ill within a 
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Case G. J. 
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70 days after onset of illness. 
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Uleer of knee following bite of wood tick; enlarged in 


(Medical Clinies of 
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24-hour period. The cases were of the oeulo-glandular type, the symp- 
toms being bilateral in the 3 who died, but unilateral in the fourth who 
survived. Death occurred on the sixth, eighth and ninth day of illness, 
respectively. The infection seemed to have been derived from wild 
cotton-tail rabbits which the family were in the habit of eating fre- 


Fig. 5. Tularemia. Ulcer of cheek following bite of insect (species unde- 
termined). Enlarged cervical glands. Case A. L. 14 days after onset of illness. 
(Dr. W. L. Brown and C. P. Brown, El Paso, Texas.) 


quently. Tularemia was demonstrated by animal inoculation and by 
cultural and serologic methods in the survivor, but in the 3 who died 
laboratory tests were not made either before or after death, owing to the 
failure of the attending physician to recognize the condition. 

TypHow Tvpr.—In this type, fever was the only outstanding symp- 
tom. For want of a better diagnosis, attending physicians in these 
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cases have inclined to the diagnosis of typhoid until compelled to give 
it up by reason of a negative Widal reaction and a positive agglutination 
of Bacterium tularense. "The onset and duration of the disease in this 
type is the same as in the glandular types. 

Fever.—Fever is always present in cases of tularemia. Complete 
temperature records are available only for the laboratory cases, and of 
these charts there are 11. Viewing the 11 charts one is struck at a 
glanee by the constancy of the sequence of initial rise, remission and 
secondary rise. Following the initial fever which lasts one, two or three 
days, there is a remission of temperature for one, two or three days; this 
is followed by a secondary rise to the original height, after which there 
is a gradual decline to normal, the whole febrile period lasting from two 
to three weeks. i i 

The early remission of temperature is accompanied by a diminution 
of all symptoms and the patient wants to leave the hospital for his home 
or return to work, but symptoms return again with the secondary rise 
of temperature. ; 


DAY OF ILLNESS HIGHEST AND LOWEST DAILY TEMPERATURE 
tof i] 273 


HUMAN CASE OF TULARAEMIA (LABORATORY INFECTION) 


Fie. 6. Temperature Chart in Tularæmia. 


Leucocytosis—The white cell count is moderately increased and may 
reach 16,000, but is not of diagnostic value. 

Skin Eruption.—A very definite skin eruption, usually bilateral, 
was noted in 32 cases. It was macular, papular, pustular, maculo- 
papular, papulo-pustular, blotchy or a rash. In some instances it was 
painful and inflammatory, but was usually painless and did not itch. 
Desquamation and pigmented remains have been noted. Many acne 
lesions developed on the back of the thorax during the illness in two 
cases. Extreme herpes of the lips was noted in one case. Jaundice 
was observed in one case. 

CONVALESCENCE.—Convalescence is slow; it is rare for a patient to 
be at work again at the end of a month; usually the second month is 
spent lying about the house owing to weakness on exertion, and during 
the third month only half-time work is performed. Some have not 
entirely returned to normal for six months òr even a year. Suppura- 
tion of lymph glands has been noted ten, fifteen, twenty-two and even 
twenty-four months after the onset of the disease. 

RELAPsES.—Relapses of fever lasting six and eight days occurred in 
two laboratory cases aften ten and eight months, respectively. Re- 
eurring mild attacks of fever have been noted. 


674 TULARZEMIA 


Sequele.—Recovery usually occurs without evident sequel. 

Complications.—Appendieitis developed on the fourth day in one 
case, requiring operation for removal. Ascites, accompanied by symp- 
toms resembling a low-grade peritonitis, appeared in one ease three 
months after onset, and Bacteriwm tularense was isolated from the ascitic 
fluid. Pleurisy, with effusion into the right chest, developed four and 
one-half months after onset in one case. 

Prognosis.—Symptoms suggesting pneumonia constitute a bad 
prognostic sign. 

Of 679 reported cases, 24 terminated in death. Bronchopneumonia 
was the terminal eondition in six eases, and lobar pneumonia terminated 
two cases. Severe meningeal involvement was indicated in six cases 
which manifested delirium and stupor and died in the second week, 
and in one which died on the sixteenth day. General peritonitis was 
noted in two fatal cases, in one of which there were splenic enlargement, 
diarrhea, hemorrhages, and some ulcerations of the cœcum, causing 
death in the fifth week. A death on the eighth day was preceded by 
nine stools daily for four days. Coma, accompanied by albuminuria 
and casts, was the terminal condition in two cases which died at the end 
of three months and five months, respeetively. 

Diagnosis.—Because tularemia was not borne in mind the disease 
has been erroneously diagnosed as follows: (1) Clinieians have ealled it 
“flu,” septic infection, typhoid fever and pneumonia. (2) Serologists 
have called it undulant fever on account of the cross-agglutination of 
melitensis and abortus. (3) Pathologists have called it tuberculosis on 
account of the lesions in the lymph glands. (4) Dermatologists have 
called it sporotrichosis on account of the subcutaneous nodules. 

The clinician who bears in mind the following tetrad will seldom fail 
to diagnose a ease of tularemia: (1) a history of having dressed or dis- 
sected a wild rabbit or of being tick-bitten or fly-bitten; (2) a primary 
lesion of the skin in the form of a papule, followed by a persistent ulcer 
or a primary conjunctivitis, followed often by ulcers of the conjunctiva; 
(3) persistent glandular enlargement in the region draining the primary 
lesion, and (4) fever of from two to three weeks? duration. 

Having recognized this tetrad in his patient, the clinician will prove 
his diagnosis (1) by obtaining an agglutination of Bacterium tularense 
by blood serum collected in the second week of illness and noting an in- 
crease in the agglutinin titer in serum collected a few days later or in 
the third week, or (2) by isolation of Bacterium tularense from guinea 
pies inoeulated with material taken as early as the first week from the 
primary lesion or from the enlarged glands or the blood of the patient. 
Mieroseopie examination of eover-glass preparations and eultures taken 
direct from the patient is useless. 

AGGLUTINATION.—A study of the blood serums of 649 cases of tula- 
remia tested for agglutination of Bacterium tularense shows (1) a com- 
plete absence of agglutinins for tularense in the first week of illness; (2) 
the constant presence of agglutinins at some time in the second week; 
(3) an abrupt rise in titer in the third week, reaching its maximum in 
the fourth, fifth, sixth or seventh week; (4) a fall in titer in the eighth 
week; (5) a gradual decline thereafter until at the end of the first year 
the average titer of 17 eases was 1: 136; (6) a persistence of agglutinins 
in long recovered eases, and (7) the failure of agglutinins entirely to 
disappear in any ease, even 10, 14, 18 or 19 years after recovery. 
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I know of no other disease in which an apglutin:/ 5 test will set the 
diagnosis right in such certain terms after so many © ars. By the em- 
ployment of agglutination in conjunction with cli cal evidence in 48 
cases, Simpson reported in June, 1928, a continuou- record of the un- 
recognized existence of tularemia in Dayton, Ohio, roughout the pre- 
ceding twenty years. 

Cnoss-AGGLUTINATION.—Humamn tularemia ser) may show eross- 
agglutination of Brucella abortus (the cause of cootagious abortion of 
animals) and Brucella melitensis (the cause of v \\ulant fever). Of 
570 human tularemia serums so tested, 129 showed =ueh cross-agglutina- 
tion, while 441 failed, even in dilution of 1:10. \\any of the latter 
group were of maximum anti-tularense titer (195! 2560). 

As a rule, a tularemia serum agglutinated tv nse in much higher 
dilution than it agglutinated abortus or melit and the eross-ag- 
glutination of the latter organisms was much slo» in developing in the 
water bath. Exceptions to that rule were note! in twelve tularemia 
serums which, after standing in the iee-box over night, were found to 
have agglutinated tularense, abortus and melitc»sis to the same, or to 
nearly the same, degree. 

Human undulant fever serums may show «ross-agglutination of 
tularense. Of 93 undulant fever serums so tesi, 31 showed some de- 
gree of such eross-agglutination, while 62 showed none. Among the 
latter group were serums which in dilution o! 1280 to 2560 gave ag- 
glutination for undulant fever. 

The significance of these observations, from viewpoint of diagnosis, 
is that a suspected tularemia serum should be ‘ested, not only for ag- 
glutination of tularense, but also for agelutiv; | on of either abortus or 
melitensis unless the clinical history points «| y to the etiology. 

ISOLATION OF CULTURE FROM Man.—Buai im tularense has been 
isolated directly from man by inoculation o! «^ ire mediums by Simp- 
son. The organism has not been identified cover-glass preparations 
made direct from man. For ease of isolation. human tissue is first 
inoculated into guinea pigs, rabbits or white | c0; culture mediums are 
inoculated from these animals after they sick : [ 

ANIMAL INocuLATION.—Pus from the site of the fly bite or tick 
bite, or conjunctiva or from other sites of in' ^on, or from the patient's 
suppurating glands, or tissue from a wild rabbit's spotted spleen or liver 
should be injected subcutaneously on the : omen of guinea pigs or 
rabbits. Such material should first be rubbed in a mortar, suspended in 
salt solution, and strained through coarse gauze. Blood drawn from the 
patient's median basilic vein is defibrinated. mixed with an equal volume 
of normal saline solution, and injected i'''aperitoneally into guinea 
pigs. Each guinea pig should receive 4 to S «.c. of the diluted blood. 

Within a week the animals should die, presenting a gray, granular 
easeation of the enlarged lymph glands and great numbers of smal! 
white foci of necrosis studded over the enlarged spleen especially, and ove: 
the liver. The organs should be viewed in direct sunlight or in strong 


electric light, because the lesions are often minute; the use of a hand 
lens may be necessary. In the absence of apparent lesions, the death of 
the animal is sufficient incentive for transfer to a fresh animal. 

Material from the dead animal’s glands, spleen and liver, when 
rubbed on the shaved, abraded skin of another guinea pig or rabbit. 
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should likewise cause its death within a week with the same typical 
lesions of the lymph glands, spleen and liver, and thus the infection may 
be propagated for an indefinite number of passages through guinea pigs 
or rabbits. 

Cultures of Bacterium tularense may be obtained by inoculations 
from the blood, spleen or liver of these animals to coagulated egg yolk or 
blood glueose cystine agar. 

More reliance should be placed on the gross pathologie evidence of the 
disease in guinea pigs, rabbits and mice than on cover-glass preparations . 
made from these animals. 

Spleens of infected guinea pigs or rabbits, if dropped into pure 
glycerol and placed in the ice-box, will remain virulent for at least a 
month, thus affording a means of shipping live virus for identification. 
Liver is inimical to the life of the infection and should not be placed in 
glycerin in the same container with spleen tissue. 

CULTURES ISOLATED FROM \MANn.—Cultures have been obtained from 
24 human cases through guinea pig inoculation, as follows: (1) From 
blood taken during life from three patients on the 3d, 4th and 6th days 
of illness, respectively. From blood taken from the heart in one case 
on the eighth day and from a brachial vein in one ease taken on the 14th 
day at autopsy. Blood taken during life after the first week of illness 
was always negative. (2) From conjunctival scrapings taken from 
four patients on the 4th, 13th, 13th and 17th days. (3) From pus 
taken from the nose on the 8th day in a ease of the oeulo-glandular type 
presenting purulent dacryoeystitis. (4) From lymph glands of 9 pa- 
tients taken during life on the 5th, 10th, 12th, 14th, 14th, 16th, 17th, 
5lst and 53d days, respectively. Numerous attempts have been made to 
recover the infection from the pus of lymph glands after the first month 
of illness, but usually the results have been negative. (5) From the 
primary lesion on the finger in 3 cases taken on the 5th, 8th and 17th 
days. (6) From ascitie fluid taken during life, three months after 
onset. (7) From spleen taken at autopsy on the 18th and 26th days. (8) 
In one additional case, cultures were obtained from the finger lesion on 
the 8th day, from sputum on the 12th day, and from the following tissues . 
taken at autopsy on the 14th day: heart blood, spleen, liver and lungs. 

Immuniry.—One attack confers immunity in man. No instance of a 
second attack has been recorded by practicing physicians, two of whom 
have observed about two hundred cases. Market men who dress rabbits 
year after year have had only one attack. The long persistence of ag- 
elutinins in the blood of recovered patients may be an indication of their 
immunity. 

Susceptible laboratory animals (guinea pigs, rabbits and white mice) 
have exhibited no evidence of immunity to virulent infection in the 
author’s laboratory. All died with the single exception of one rabbit 
which survived a severe acute attack. 

SuscEPTIBILITY.— Degrees of susceptibility are noted as follows: (1) 
High suseeptibility in man, monkey, ground squirrel, rabbit, guinea 
pig, mouse, woodchuck, opossum, young coyote, pocket gopher, porcupine, 
chipmunk and ruffed grouse; (2) slight susceptibility in rat, cat, sheep 
and goat; (3) non-susceptibility in horse, cow, dog, pigeon, chicken, 
turkey, fox and hog. 

Treatment.—PreveNtION.—Thorough cooking destroys the infec- 
tion in a rabbit, thus rendering an infected rabbit harmless for food. 
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Laboratory workers engaged in performing neeropsy of infected 
animals should wear rubber gloves and observe all other precautions to 
avoid infection. Cooks, market men and hunters should wear rubber 
gloves in dressing rabbits. Immune persons should be employed to 
dress them where possible. Infected rabbits, kept frozen for 30 days, 
have been found to be free from infection. The ordinary disinfectants 
are effective. 

CuRATIVE.—The treatment is symptomatic. Rest in bed is the most 
important. Those who have had the most experience with the en- 
larged glands do not advise excision, or even incision, until a very 
evident soft, thin place appears in the skin overlying the glands. No 
preventive vaecine or eurative serum has yet been perfeeted nor has 
any special drug been found effective. 


Fic. 7. Tularemia. Liver of rabbit. (Collection Army Medical Museum.) 


Pathology in Man.—Acute and subacute lesions are noted in man. 

(1) Acure Lesions—Five, eight, thirteen and fourteen days after 
onset is the earliest that human tissue collected at autopsy has been sec- 
tioned. Lesions were found principally in the primary ulcer, lymph 
nodes, spleen, liver and lungs. Bacterium tularense has not been stained 
in sections of human lesions. 1 i 

Primary ulcer showed diffuse necrosis with nuclear fragmentation 
and infiltration with polymorphonuclear leucocytes, beneath which was 
infiltration with small lymphocytes. TE 

Lymph nodes showed focal and diffuse necroses made up of leucocytes, 
débris and nuclear fragments. 
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Spleen showed on the surface, and throughout the pulp, necrotic foci 
containing amorphous material, nuclear fragments and a few leucocytes, 
and bordered by normal splenic pulp. 

Liver contained small focal lesions showing necrosis of hepatic cells, 
the area being filled with large mononuclear cells, and, where necrosis 
was advanced, nuclear fragments and polymorphonuelear leucocytes 
were abundant. 

Lung showed plaques or small necrotic foci on the pleural surface. 
Cut section showed small focal neeroses or gray bronchopneumonie 
patches, or the consolidation involved almost the entire lobe. Micro- 
seopleally the alveolar walls showed thickening by cdema and by large 
mononuclear cells, and the alveolar content was composed of a few 
leucocytes, red cells, and a small amount of fibrin, thus forming an alveo- 
lar pneumonia. 

(2) SUBACUTE Lestons.—Subacuteness characterizes the lesions in man 
after about the fourteenth day. This applies to the primary ulcer at 
the site of infection, the regional lymph glands which drain the site of 
infection, the subeutaneous nodules in the course of the lymphatics lying 
between the ulcer and the glands, and to the internal organs—spleen, 
liver, lymph nodes, lungs and suprarenals. 

In microscopic sections, areas of focal necrosis are seen which show a 
central caseous zone surrounded by a layer of epithelioid cells and fibro- 


Fig. S. Tularemia. Spleen of rabbit. (Collection Army Medical Museum.) 


blasts in radial arrangement, and a peripheral zone of lymphocytes, 
among which are a few giant cells. Bacterium tularense has not been 
stained in sections of human lesions. 

The granulomatous type of the subacute human lesions corresponds 
to the subacute clinical course, typical of the disease in man. 

Pathologists, unfamiliar with the lesions in man, have tenaciously 
clung to the diagnosis of tuberculosis until forced to give it up by their 
failure to demonstrate acid-fast mieroórganisms or to infect guinea pigs 
with tuberculosis. In such cases the rabbit history and serum agglutina- 
tion have proved the diagnosis of tulareemia. 

Unique Features.—The following outstanding features of tularemia 
deserve special mention: (1) The certainty of infection of laboratory 
workers. (2) The persistence of agglutinins in the blood of long-recov- 
ered eases. (3) The eross-agglutination of abortus and melitensis. (4) 
The granulomatous character of the lesions in man as contrasted with the 
lesions in animals. (5) The cystine requirement of the organism in cul- 
ture medium. (6) Its pleomorphism. (7) Its penetration of the un- 
broken skin. (8) Its invasion of fixed tissue cells—the hepatie cells of a 
mouse and intestinal epithelium of tiek and bedbug. (9) Its hereditary 
transmission through the egg of the tick to the next generation of ticks. 
(10) The great variety of inseet hosts. (11) The great variety of animal 
hosts. 


CHAPTER XXII 
PSITTACOSIS (PARROT FEVER) 
By James B. Lucxis, M.D. 
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Introduction.—The study of psittacosis is not made easy like the 
influenza pandemic which happened when the nations of the world were 
organized for war. Man power was massed, and their health was under 
surveillance of well-equipped medical men who could command any 
necessary laboratory investigations. Nor is it to be compared with the 
investigations which marked the yellow fever campaign. In that case a 
great and important bit of work had to be done and yellow fever had 
to be conquered before this work was accomplished. It is rather an in- 
vestigation of very small outbreaks in various parts of the world up to 
the time of the 1929-1930 epidemic, when it became a real public health 
problem and most of the accurate knowledge of the disease that we now 
have was acquired. Since then small outbreaks have occurred in Algeria, 
Argentina, Austria, Brazil, Canada, England, France, Germany, Scan- 
dinavian countries and many other lands, including our own, and where 
material has been properly handled, all of these have contributed to the 
sum total of our knowledge. The hope of preventing future epidemics 
of this disease, which may be comparable with the influenza pandemic, 
or similar in proportion to the tularemia outbreaks which have appeared 
in thirty-four states of this country, rests largely on the clinician, and 
he must be prepared to recognize the disease promptly. 

Definition —Psittacosis is an acute, highly infectious and contagious 
disease occurring in isolated and epidemic forms, and is due to a filtrable 
virus transmitted by birds to man. It is characterized by sudden onset 
of temperature, headache, exhaustion, and the rapid development of 
severe respiratory manifestations. 

Etiology —tThe predisposing causes involved in psittacosis received 
consideration during the 1929-1930 epidemic, which was spread over 
fifteen states of the United States, and temperature or climate did not 
seem to play a part. The outbreak occurred in the winter months in 
this country, except for isolated cases in spring and summer, as did also 
the cases in 1931 and so far in 1932; this would lead us to believe that 
the disease is to be anticipated at the time that we find all of the acute 
respiratory infections most prevalent. However, a careful study of cases 
throughout the world disproves this. 
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PREDISPOSING CavusEs.— The explanation that season seems to play 
such a part is probably because pet birds are so often boarded out in 
the summer months while their owners are traveling, and it 1s while in 
the boarding aviary or shop that they become infected, and hence are 
the agents for fall and winter outbreaks of the disease. 

Sex.—There are many more women than men who develop the dis- 
ease, and this is not likely due to any difference in susceptibility of sexes 
but purely to the fact that more women are coming in close contact with 
birds than are men. i 

Áge—All ages are liable although children seem to have a definite 
immunity. A study of cases shows the following percentages according 
to age. 

1 to 10 years, approximately 2 per cent 
10 to 20 years, 5 per cent 
30 to 50 years, approximately 60 per cent 


Race.—There is probably no racial immunity, but no work has been 
done on this subjeet. 

Social Conditions.—The patients observed in California generally 
have been rather poor financially, with the exception of those working in 
laboratories or engaged in transporting birds. Most eases have been in 
people who have made a small investment in birds, hoping to earn some 
income from them. These birds have been handled carelessly and often 
housed with their owners. It ean therefore be said that psittacosis has 
become more or less of an occupational disease. 

Exciting CavsE.—Bacteriology.—ln the same year that Eberth dis- 
covered the typhoid bacillus (1880) he also deseribed a mieroeoeeus which 
he suspected as the activating agent of psittaeosis. Then in 1892, Netter 
suspected the Friedlander bacillus or pneumococcus. Later, Weinberg 
thought the disease due to a combination of streptococci and pneumococci. 

In 1892, E. Noeard, working in France, aroused interest in psittacosis 
by finding a bacillus in the marrow of parrots’ wings which was shown — 
by him to be fatal to birds when injected. Several investigators isolated 
this organism in dead parrots, and Gilbert and Fournier reported find- 
ing it in the blood of a patient at autopsy, and from the parrot which had 
been in his care. Sicard, Eckersdorff, Bedson, Western and Simpson and 
several others have found it in birds not necessarily associated with 
human eases. This organism, they showed, belonged to the Salmonella 
or Paratyphoid group of bacteria, and was called the Noeard bacillus, or 
Bacillus psittacosis. Perry and Bainbridge reported the Bacillus psitta- 
cosis to be identical with S. aertrycke, which has a proved pathogenicity 
for many animals, including man, being in the latter a common cause of 
food poisoning. During the 1929-1930 epidemic in the United States, 
an intensive search was carried on by Branham, MeCoy and Armstrong, 
of the National Institute of Health, for the Noeard bacillus in the ear- 
easses and droppings of parrots, and in the material from human eases 
shipped them, but no strain of Bacillus psittacosis or any other member 
of the Salmonella group of bacteria was found. Their work has been | 
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verified by eareful investigators, and the Noeard baeillus is no longer 
generally eonsidered the eausative organism. Further work has led to 
the belief that a filtrable virus is to blame and this theory is concurred 
in by Krumwiede, MeCoy and Armstrong, Rivers and Berry, and Meyer 
in the United States, Bedson, Western and Simpson, and Gordon in 
England, Elkeles in Germany, Saequépée and Ferraboue in France and 
many other careful workers. The demonstration that the etiologic agent 
of psittacosis is a filtrable virus was quickly followed by the announce- 
ment that minute bodies could be seen in suitably stained preparations of 
virulent human and animal material. The observations were made inde- 
pendently by Levinthal (March 24, 1930), Cole (submitted manuscript 
April 3, 1930) and Lillie (submitted manuscript April 4th). The major- 
ity of those who have worked with the psittacosis virus (Bedson and 
Western, Rivers and Berry, Elkeles and Barros, Meyer and Eddie) have 
seen and studied these elementary rickettsia-like bodies. They appear 
as round or oval bodies, sometimes in pairs or clusters. The latter ar- 
rangement is particularly striking and is due to their intercellular habi- 
tat. In impression preparations or sections the reticulo-endothelial cells 
are sometimes filled to the bursting point with these minute bodies. Pro- 
longed staining with Giemsa solution and differentiation with orange G. 
tannin solution or rapid staining with Rivers’ modification of Casteneda’s 
rickettsia stain, eounter-tinged with safranine, gives excellent prepara- 
. tions. They are, therefore, probably related to the parasitic bodies found 
in spotted fever and typhus, which Doctor Roche Lima has named rick- 
ettsia bodies, and which are considered forms of the virus of that disease. 
When present, these L.C.L. bodies (Levinthal, Cole, Lillie), as they are 
called by K. F. Meyer, or rickettsia psittaci by Lillie, possess the same 
diagnostic value as the Negri bodies in rabies. At times, however, it is 
difficult, if not impossible, to demonstrate these bodies in virulent mate- 
rial. This difficulty is particularly striking in material from human and 
animal sources. However, this inability to demonstrate these bodies in 
virulent material with regularity is no sound reason for thinking that 
they are not the virus. According to Lillie, an etiologic relationship of 
the elementary bodies to psittacosis is indicated but not definitely proved. 
More recently, Bedson conducted careful filter and centrifuge experi- 
ments and found that the psittacosis virus can be thrown down almost 
completely by centrifugalization at a speed of about 5000 r.p.m. The 
partieulate matter in deposit consists of minute bodies similar to the 
L.C.L. bodies. These elementary bodies are agglutinated by an anti- 
psittacosis serum and fix complement in its presence. The conclusion is 
therefore warranted that the minute bodies are the psittacosis virus. 
Moves or CowvEYvANCE.— The infection may be direct or indirect. 
The disease is generally transmitted to man by birds, but man-to-man 
infections are known. The name would indicate that it is the parrot 
family only which is to blame. This is unfortunate as it will be shown 
that practically any of our cage birds or birds raised in avieulture are 
subject to infection and ean give the disease, although the psittacine fam- 
ily is more likely to become infected by exposure and by injection of the 
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virus experimentally. Rice birds and even chickens are subject to the dis- 
ease by injection. The parrot may or may not be the original source of 
the virus—that we do not know—but if so, the virus has since been 
scattered quite generally and many species of birds have been con- 
taminated. By this time it probably has appeared in an unsuspected 
form in the majority of aviaries throughout the country and, therefore, 
is likely to become manifest at any time and in any place. The source 
of infection of any aviary is practically impossible to trace. 

Birds that have so far been involved in outbreaks are: South and 
Central American, Brazilian, African and Indian parrots, Budgerigars, 
love birds, canaries, thrushes, cardinals and finches. 

The virus has been demonstrated in the feces and in material from 
the nose, mouth and procrop of infected birds. This material when 
passed or evulsed dries on the cages, nests or soil of the cage and be- 
comes pulverized. The virus is not destroyed by drying; therefore, it 
is easy to understand how the material, scattered by agitation or flutter- 
ing wings, can infect by inhalation. It is a common trick for birds to 
kiss their owners or peck at the food on their plates or even on their lips, 
and doubtless human eases have been contracted in this dirty manner. 

The bird can infect the human during the incubation time of the 
disease, as is illustrated by a case where the bird was bought on Decem- 
ber 12th, was taken sick December 21st and died December 22nd. His 
owner was taken sick on December 25th. 

It is not necessary for a bird to show signs of sickness, although on 
laboratory examination the virus may be demonstrated in the spleen 
and liver. It is likely that some of these ‘‘carrier’’ birds have survived 
an infection contracted early in life and developed immunity by re- 
ceiving minute doses of the virus over a long period of time. 

Rivers’ work in experimental psittacosis indicates that birds and 
animals that have recovered from a primary infection are refractory to 
reinfection. We do not know if the immunity is ''sterile" or merely a 
carrier immunity. 

McCoy states that between January and. March, 1930, eleven cases 
developed in the Hygienic Laboratory, representing about 20 per cent 
of the persons employed in the building, while no cases developed in ad- 
joining buildings. Some of these were exposed only so far as handling 
cultures of third and fourth generations of organisms obtained from 
birds, and none of these cultures were regarded as causative of the dis- 
ease in bird or man. Hight others in the laboratory building who were 
victims of the disease had nothing to do with the work on psittacosis, but 
were merely working in the building as cleaners, nightwatehman, ete., 
and had never been in the rooms where the birds were kept or examined. 
No good grounds could be established for their infection. 

The bite of an infected bird has been traced as the cause of infection 
in a few eases. 

Badger, in his report of sickness in twenty-five employees in a de- 
partment store which sold birds, gave histories typieal of psittaeosis in 
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17 of them, and parrots in other sections of the eountry that had been 
obtained from the same source had caused psittacosis. 

The disease is highly communicable from bird to man, while instances 
of infection from man to man are supposedly rare, but the writer has 
had two cases of such transmission in the day and night nurses of his first 
psittacosis patient. They did not approach the birds, which were in the 
back yard, and one wore a mask all of the time while on duty, yet one 
developed the typical disease in two weeks and one in sixteen days. 
These two, however, may come under the head of ‘‘Contaminated En- 
vironments.” ` 

The following list is a record of other known human case-to-case 
transmissions: 

1898 nurse (Leichtenstern) 
1929 (fatal) 1 physician and 2 nurses (Potsdam) 
(fatal) practical nurse (Hamburg) 
l head nurse, 2 nurses, 1 orderly and 1 ward patient (Hamburg) 
(fatal) 1 physician, 1 nurse and orderly (Altoona) 
l nurse attending 2 cases 
(fatal) 1 nurse attending ease for 5 days (Armstrong) 
(fatal) 1 nurse attending ease for 8 days (Armstrong) 
l physieian and sister of patient (Buchanan) 
1930 5 persons exposed; no preeautions; 3 contracted psittacosis (Hatfield) 
(fatal) nurse (Fisher and Helsby) 
1932 2 nurses (Pasadena, California) 


Symptomatology.—The ineubation period of the disease is gener- 
ally considered to be from 6 to 15 days after exposure, but some cases 
have developed after five and six weeks, and others have been reported 
as late as 82 days after exposure. During this period the patient may 
oceasionally have an anxious, nervous feeling with slight headaches. 

OwsET.—The symptoms which cause the patient to call for medical 
aid are fever and severe headache, accompanied by a tight feeling around 
the chest. The pulse is lower in proportion to the temperature than in 
any disease the author has observed. It is not uncommon to find a normal 
pulse rate with a temperature of 104°, and one ease had a good quality 
pulse of 90 with a temperature of 106? on the sixth day of his illness. 
The pulse does not take a decided ascent except in the cases that prove 
fatal or in which complications develop. Figures 1, 2, 3 and 4 show the 
eourse of respiration, pulse and temperature in four distinet types of 
the disease. Case 1 (Fig. 1) was fatal, Case 2 (Fig. 2) severe but re- 
eovered in a eomparatively short time, Case 3 (Fig. 3) severe but of 
long duration, in faet has never quite recovered from semi-delirium and 
headaches, and Case 4 (Fig. 4) quite mild and of short duration. dp. 

A study of the above illustrations will also show that respiration is 
only slightly affected, except in the fatal case which terminated on the 
fifteenth day of illness. The respiration and pulse both began rising on 
the ninth day. The temperature continues to show a decidedly irregular 
course throughout the disease. The tongue may have a grayish-brown, 
heavy coating accompanied by a bad taste in the mouth. Cough usually 
is associated with the onset, and is unproductive of sputum, or only 
slightly so. The small amount of sputum that is raised may be streaked 


684 PSITTACOSIS 


fodit E eee prs epe Massey lath perte pure 21g6 io ten [uota Fep gr. 1 'etafep- ith EET, ioe 
i 
105 "€ | 105} 


| 


Fic. 1.—Psirracosis. Case 1. 
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Fig, 2.—Ps1TTACOSIS. CASE 2. 
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Fig. 3.—Psirracosis. CASE 3. 
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Fic. 4.—Psirtracosis. CASE 4. 


slightly with blood, but it is not dyed with it, as in some other pulmonary 
diseases or ordinary pneumonia. The blood is usually due to a rupture 
of small blood vessels in the nose or throat, except in some very severe 
eases where the lungs show exudation of blood. The cough persists 
throughout the disease and sometimes steadily inereases in severity. 

The appetite suffers at first but later the patient eats very well. 
Diarrhea has been reported, but constipation is the general rule and may 
reach severe proportions. ! 

The abdomen generally becomes distended and tender, similar to that 
found in typhoid the third or fourth day of illness, and remains so from 
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ten to fifteen days. A few rose spots may appear around the navel at 
the same time. 

The headache becomes progressively more severe. It is first of a 
basilar type, later becomes general and is quite persistent, and in some 
eases lasts long after convalescence. In a large number of the patients, 
delirium manifests itself and, like the headache, may become very trouble- 
some. 

Puvsrcan Finpines.—The eyes are bloodshot but no conjunctivitis 
or discharge from the lids is found. 

The nose and throat show nothing at primary examination, although 
previous inflammation of these parts may have existed and this must be 
kept in mind. Later in the disease they become distinctly reddened. 

Herpes labialis may develop in the first few days, as in other febrile 
cases, but in the writer's experience it indicates a severe course. The 
ease illustrated in Figure 3 showed herpes on the fourth day. 


Fig. 5.—TuHorax, POSTERIOR Wanr—SHowiNG DEVELOPMENT: A, 1st Day, DIMIN- 
ISHED OR ABSENT RESPIRATORY SouNDps; B, 2p Day, SMALL Parcu Dry RALES; 
C, 3p vro 5tH Day, Dry RÁLES SPREADING. 


A papular eruption has appeared on the trunk in some cases, and 
may be limited to the back. 

A few rose spots, similar to those in spotted fever and typhoid, are 
sometimes found around the navel. 

The chest must be very carefully examined if the patient is seen 
early, for the pulmonary changes are hard to detect from the first to 
the third day. 

At the onset the chest shows only a diminution of breath sounds with- 
out rales or dulness on pereussion; this diminution as a rule is found at 
the left base up to the.angle of the scapula, posteriorly. The author's 
experience has revealed only two cases out of eight with the changes in 
the right lung. This area should be closely watched, and on the second 
or third day a very small patch of dry rales may be found on ausculta- 
tion about in its center. After the third day the rales spread and quickly 
ascend to the top of the left side. Why to the left side is not known, 
but the spleen probably has much to do with it. It is seldom that rales 
are found anteriorly, although in severe cases they may be manifest in 
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the right lung and be found throughout both sides, The raise of sputum 
is at no time abundant. There may be a small mass raised oceasionally 
with the coughing, which is often blood-streaked but not dyed. 

LasBoRATORY Finpines.—The blood picture may be practically nor- 
mal, or leukocytes very slightly above, up to 13,000, or they may count 
as low as 4000 with a predominance of polymorphonuclears; the white 
cells usually drop in number steadily during the disease. There may be 
a shift to the left in the polymorphonuclears, and in cases showing such 
a distinct shift the delirium is more marked. Citrated blood taken early 
in the course of the disease from positive cases may reveal the virus 
when injected into white mice or susceptible birds such as rice birds. 
Agglutination tests with Bacillus psittacosis and other organisms were 
found of no diagnostic importance by Branham. Centrifugation of the 
blood throws down the virus, and L.C.L. bodies may be found on pro- 
longed search in the centrifugate. 

Urinalysis so far has been diagnostically valueless, giving only the 
findings usual in febrile conditions. 

Sputum may show the usual organisms that are found with routine 
staining, but nothing specific for the disease, per microscope, but when 
injected or placed in the nose of laboratory animals it will cause the 
disease. 

Branham also worked with the feces, but with negative diagnostic 
results. 

No work has been done on the stomach contents. 

Nasal secretions from human cases have been examined and injected 
into animals by Meyer, with negative results. 

Diagnosis.—History of intimate contact with birds or patients ill 
with the disease must be obtained in all suspected cases before a diag- 
nosis is possible (excepting laboratory workers employed where psitta- 
cosis material is handled and eases giving positive animal tests). It is not 
necessary, however, to determine if the birds have been sick, for it must 
be remembered that birds can infect during the incubation of the dis- 
ease in them, and that some birds are carriers and appear perfectly 
well. It is important to determine if any new birds have been brought 
into the aviary of the sick person, or one visited by him during the pre- 
ceding six months, and if any of the birds have died during that time. 
All cage birds should be suspected, and suspicion should not be limited 
to the psittacine family, for the virus is now widely spread and practi- 
cally all birds raised in aviculture are susceptible. 

Anxiety and slight headache precede the onset by a few days. The 
onset is marked by severe headache and fever from 99.6 to 104^ F. The 
pulse is low in eomparison—60 to 90. Nose bleed may come on abruptly 
and the mind is more or less clouded due to the exhaustion which is 
quite apparent. Cough may have been present for a time, and is dry and 
steadily progressive. Sputum is slight and blood-streaked if there has 
been nose bleed. In a little while all of these symptoms have increased 
and the headache is the chief concern of the patient. 
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The physical findings are scarce. The lungs show no involvement at 
onset other than a diminution or absence of breath sounds generally at 
left base, posteriorly. Later, rales appear in the sequence as illustrated 
in Figure 5. 

Blood should be taken at once, citrated and sent to proper research 
laboratories, such as the Hooper Foundation, Rockefeller Institute, ete., 
for study and animal inoculation. This also pertains to sputum and 
urine when obtainable. These specimens should be repeatedly obtained, 
for it seems that upon certain days the blood yields negative results. 
According to Bedson, citrated blood tested on Budgerigars and mice 
contained in some cases the virus on the fourth, seventh, ninth and 
tenth days of illness; Berry found it to be absent on the third, sixth, 
seventh, eleventh and thirteenth days, and Gordon failed to detect it on 
the fourteenth day. The sputum has been found to carry the virus on 
the third, seventh and tenth days. These may, however, be just chance 
findings. 

Virus is regularly obtained from lung, spleen and liver on post- 
mortem. 

In order further to substantiate diagnosis in the human, the birds 
suspected of transmitting the infection should be chloroformed, packed 
in ice and immediately shipped to the same laboratory for autopsy and 
inoculation tests. All material should be very carefully handled and no 
attempts at inoculation should be made, except in the best equipped 
laboratories, due to the great danger of infection. 

The following is a list of laboratory workers who have developed this 
disease by handling or coming in contact with this material: 


Denmark 1 bacteriologist (Dr. M. K.) 
England 1 animal caretaker 
1 bacteriologist 
France 9 laboratory infections at Institute Pasteur 
Germany 3 veterinarians 
2 physicians (1 death) 
1 veterinary assistant ; 
1 technieian (died) and a man (died) living near the quaran- 


tine station E 
1 laboratory assistant in Berlin 
1 chief technician in Rostock 
United States 11 cases with one death (National Institute of Health) 
2 cases, 1 fatal in Baltimore 
1 ease at Rockefeller Institute 
1 case in a New York laboratory (1932) 


DIFFERENTIAL D1AGNosis.—The disease must be differentiated from 
typhoid, typhus, Rocky Mountain spotted fever and influenza. Rivers 
compares it with mild yellow fever without jaundice. 

Typhoid.—The history of other cases of typhoid in the vicinity must 
be considered, then the Widal test made. If Widal is positive, careful 
investigation should be made concerning the previous use of typhoid 
vaccine upon the patient, or the history of typhoid infection. In psitta- 
cosis the lung involvement begins almost with onset, whereas in typhoid 
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if pneumonia develops at all it is later in the disease. In psittacosis the 
typhoid-like abdomen develops around the fourth day and lasts about 
twelve days, and both diseases may have rose spots around the navel, 
but typhoid more often. 

Typhus and Rocky Mountain Fever.—The bite of fleas or lice and 
ticks should be inquired into, as should the association with birds, for 
these diseases are quite similar in temperature and pulse curves. The 
Felix-Weil test will be of aid and other laboratory tests, as suggested 
by Reimann, Ulrich and Fisher, resorted to. Rickettsia bodies have been 
found in both typhus and Rocky Mountain spotted fever and they are 
probably closely related to those in psittacosis. However, pneumonia 
appears more often and more promptly in psittacosis than in these two 
infections. 

Influenza.—Influenza has to be considered, but in this disease the 
catarrhal symptoms are more marked. The exhaustion is not so great 
at onset, the cough is productive of sputum, and if pneumonia develops, 
it is much later in the course of the disease than is the pneumonia of 
psittacosis. Then the story of close contact with birds, not necessarily 
sick birds, is quite helpful. 

Complications.—Bronehopneumonia may occur at any time during 
the disease and cause serious complications. In a large number of 
patients there is a perichondrial involvement of the septum of the nose 
which develops late in the disease. It is possibly due to thrombosis of 
the delicate vessels over the septum, depriving it of circulation. In some 
cases this perichondritis has gone on to complete perforation of the sep- 
tum. Specimens of the scrapings from such an area have been examined 
by K. F. Meyer, but no signs of the virus have been discovered. 

Occasionally a laryngitis sicca develops and greatly disturbs the 
patient. 

Dysmenorrhea has been seen which lasted throughout the disease. 

Sequelae——The temperature falls below normal at convalescence 
and is slow in rising. 

Headache and inability to think clearly often persist for a consid- 
erable period after the disease. 

Phlebitis of the vessels in the lower limbs may develop at any time. 
The writer has seen one case develop two months after the disease. 

Atrophy of the legs with decided unsteadiness of gait has been seen 
by Rivers and the writer. This is quite persistent and more marked than 
is generally found in other febrile diseases. 

Treatment.—Prophylaxis in general consists in bird owners exer- 
cising greater care in their aviaries by keeping the dust laid in and 
around the aviaries with one of the calcium products sold for this pur- 
pose. All loosened feathers and other débris, as far as possible, should 
be burned, and, above all, new birds should not be brought in from other 
aviaries until quite certain that the source is free from disease. If birds 
show signs of illness, they should be chloroformed at once and sent to a 
laboratory for postmortem examination. If positive, the aviary should 
be quarantined until proved innocent. 
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Kissing birds and allowing them to eat from one's dishes or from 
one's lips is a vicious practice and should be stopped. 

Nurses and physicians should wear masks when with the patient, and 
rubber gloves when handling the patient or his excretions. Tissue paper 
for sputum and bags for the same should be burned. Feces and urine 
should be treated at once with eresol. 

The patient should be isolated and his surroundings very quiet, for 
excitement tends to make the headache and delirium worse. 

Diet ean and should be full with the exception of stimulating and 
irritating foods. 

The headache is the chief concern of the patient and requires more 
or less constant medication. The old familiar migraine formula of 
phenacetin, acetylsalicylic acid and caffeine has worked well with 
some cases. Narcotics may have to be used, but seldom. 

Cough is the next disturbing element and is a real tax on the thera- 
peutist. The usual syrups used for this purpose are failures, and 
codeine or other mild opiates have to be used. Where laryngitis is a 
eomplieation the cough and the laryngitis are both benefited by in- 
halations of steam with compound tincture of benzoin added to the 
water. 

Unless the fever attains serious proportions, the migraine mixture 
used for headache will take care of it nicely. Tepid baths may, however, 
be necessary to reduce it. 

The heart must be watched and cardiazol, caffeine or digitalis re- 
sorted to when necessary. 

There is no specific vaccine or serum for the infection. Convalescent 
serum has been tried by Adamy and others but showed no results that 
could be classed as curative or even beneficial. 

The writer, feeling that a positive leukocytie response would be of 
benefit, used massive doses of leukocytic extract, prepared by the Archi- 
bald method, to excite this response. It was useless in small doses, but 
five cubic centimeters given hypodermieally or intramuscularly every 
four hours, night and day, seem to influence the disease remarkably. 
Any vaccine, serum or other agent which irritates the reticulo-endothe- 
lial beds is worthy of a trial. English authors report results with anti- 
meningoeoecie serum and typhoid vaccine. 

A mixture of quinine and camphor in vegetable oil was used intra- 
museularly, but without appreciable benefit to the pneumonia. 

The nose may need care due to the perichondritis that sometimes 
develops. Use either zine oxide ointment, in a collapsible tube with 
nasal tip, or yellow vaseline, and allow it to remain in the nares as long 
as possible. White vaseline is bleached and is liable to cause irritation 
if placed in the nose. An antiseptic of a mild nature, like those pre- 
pared in water-soluble jellies, can occasionally be used with benefit. 

Convalescence has to be very carefully considered, as relapses are 
common and phlebitis is likely to develop. The patient should live 
quietly and without physical exertion or labor for at least thirty days 
after the temperature drops, if the case has been a severe one. After 
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this, the exereise and labor should be very gradually resumed, and even 
then a relapse may oceur. 
Although there may be leg weakness, with atrophy of the leg muscles, 
massage must be avoided due to the danger from thrombosed vessels. 
Prognosis.—Certain factors must be considered in the prognosis of 
this disease and one of these is age. In the 675 cases reviewed, the age 
incidence was as follows: 


Age susceptibility ` Death rate 
Trtocto--approximately 1.5 per Cent w.cjec-<icccaciesececerssccecses Low 
10 to: 20—approximately 5 per cent ...........ccccccecsccceccescs Low 
60 to 50—approximately 60 per cent ............. eene 50 per cent 
HURoMOUS-appromimately lot perpicent, «2.2. eser rrr 50 per cent 


Although the death rate was unobtainable in the above cases under 
thirty years of age, the younger patients are considered as having much 
better chances of recovery than those above thirty years. The death rate 
throughout the world approximates 40 per cent for all ages—in Cali- 
fornia, 20 per cent, or 9 out of 43 cases, of which 13 were males and 30 
females, 

Functionally, the surviving patients ultimately become normal, but 
some have an atrophy of the leg museles with weakness, while others 
have a clouded mentality for some time. 

Pathology.—Mcnoscoric.— The chief autopsy findings in eases dying 
of the disease are present in the lungs, which are involved by rather 
typieal pneumonie proeesses, ineluding, as a rule, more than one lobe. 
The involvement is definitely lobar, the diseased lobes are very large, 
uniformly consolidated, heavy, moderately firm, and on section are ex- 
tremely moist, gray-white with a slight shade of blue in color. The sec- 
tioned surface is smooth, glassy, homogeneous, and the granular appear- 
ance of lobar pneumonia is absent. A large amount of fluid exudes on 
firm pressure. Some describe the lesion to appear about midway between 
a marked edema and a gray lobar pneumonia. There are no hemor- 
rhages seen or any peribronchial change, as seen in influenzal pneu- 
monia. There is some reddening of the tracheobronchial tree, and in the 
lumen of the bronchi fibrinous exudate is found. Occasionally a com- 
plieatory bronchopneumonia may cause a purulent secretion in the 
bronchi and gray or reddened consolidated portions about the bronchi. 

The pleural surfaces of the involved lobes are smooth and glistening 
and devoid of fibrinous exudate. The tracheobronchial lymph nodes show 
a moderate inflammatory hyperplasia. 

The heart, liver and kidneys show cloudy swelling of various 
degrees. Occasionally fatty degeneration is found in patches in the 
liver, and in virulent cases small focal necroses similar to those 
found in infected birds or mice are present.. The spleen is moderately 
enlarged and soft as in other severe infectious processes. 

The brain and cord and their meninges in a few eases in which exam- 
ination has been made have shown a diffuse hyperemia and edema. Small 
pin-point ring-shaped hemorrhages have been described by some. The 
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rest of the organs show no noteworthy findings, except complications, 
such as bronchopneumonia, phlebitis of lower extremities, ete., in a few 
cases. 

Microscopic.—Sections of the involved portions of the lungs in un- 
complicated cases show a characteristic picture. The alveoli are filled 
with an exudate of serum and various amounts of fibrin in the meshes 
of which are found a moderate number of large mononuclear macro- 
phages. Polymorphonuclears as found in lobar and bronchopneumonia 
are absent and extremely rare. The alveolar walls are thickened, due 
to engorgement of the vessels and the presence of macrophages in the 
stroma. The bronchi and bronchioles are particularly free from change. 
Their lumina may contain exudate similar to that in the lung alveoli, 
but purulent or mucopurulent secretion as in the more common pneu- 
monias is absent. Occasionally small arterioles are thrombosed and 
necrosis of surrounding alveolar walls has been found. 

Smears or sections made from the lung parenchyma when stained 
by Giemsa or other proper technic may show L.C.L. intracellular rick- 
ettsia-like bodies in the macrophages of the exudate. As a rule a few 
pneumococci or streptococci or other agonal or preagonal invaders may 
be found in the bronchial exudate. 

The liver, kidneys and heart show nonspecific parenchymatous de- 
generation. Small focal necrosis or patches of fatty degeneration in the 
liver may be found in fulminant cases. The spleen shows marked con- 
gestion and hyperplasia of the endothelial cells in the pulp. L.C.L. 
bodies have been found rarely in the Kupffer cells of the liver and the 
endothelial cells of the splenic pulp. However, the finding of these 
organisms in human material is more difficult and success is much less 
often encountered than in mice or birds. 

Distribution.— The following chart will give a general idea of the 
distribution of psittacosis throughout the world. 


Distribution of Psittacosis 
1929-1932 


(Approximately 675 cases; Mortality 35 to 40 per cent) 


1929-1930 1931-1932 
INSET Sag an qaos 9 cases 
Argentina enee.: eesi Approximately 100 cases 
ATISURIOM isch ALe a 7 cases 
Brazil a eea a e Few cases in Rio de Janeiro and Porto Alegre 
Canada e roS ERI. 7 eases 
Czechoslovakia ..... 6 cases 
Denmark ........-.. 5 cases 
Boy Dus abe d dbuododd l ease 
Hawaiian Islands ...1 case 
England er 35 e 125 cases 
Germanys sareen eRe 215 cases 
Holand aeee 12 cases 
Tei ht RO ois Do OD Gc 5 cases 
Poland 4-454 ESTE 2 cases 
«Portugal 2. Rees Few eases 
EPAI Somes ceci ia Few eases 
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Distribution of Psittacosis—Continued 
Switzerland ........44 (39 University Campus epidemic at Zurich) 


United States ......169 cases 
California ........10 cases 
New York City ... 

Chicago’ o.........6 


48 cases 

7 eases 

3 cases 
(due to Cali- 
fornia birds) 
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